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(57) Abstract: 



• ; The present invention relates to c^pbuhos of formula 0) wherein ;J| ;;;;; J, . 

At is anaryi group; or a heteroaryl group; X; is. -i-NH^OH pr;-OH;;Rj is H,; ; v^^Ss/^^o 
-CH(R3)(R4), -C(0)R3, a cycloalkyl group, a heterocycloalkyl group; an: ::::::::: A: : : : T : : : : 
aryt group, or a heteroaryl group, wherein R3 is H or any suitable substituent 




and R.4: is; H, an, alley! ;group, a cycloalkyl group, a heterpcyclpalkyl group, 
an aryl group, or a heteroaryl group; R* is CH^rRs, wherein R5 is H or any suitable substituent, or wherein R5 and: R4 are optionally: 
subsUrnted carbon atoms singly- or double-bonded to one another, and pharmaceutically acceptable prodrugs, salts, and solvates thereof.: 
The inyenti<M ;to to methods of using tiiese' cpmppiuiidSi popularly as metalloproteinase inhibitors.; ;;;;;;;;;;;;;;;;;;;;;; 
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;;;; metalloprqteinase inhibitors, pharmaceutical eoMPositibNs 
; ; ; ; containing themand theirpharmaceutical uses; ; ; ; ; : ; ; ; ; 



^ Related Application Data [[[^[[[^[[^[[[[[[[[[[[[[[[[[[[[[[[[[[[[WWW 
: This application Claims priority benefits: Under 35 U;S.C.:§ t1 9,; and any Other 

applicable treaties, statutes; deregulations, based bnUS.Provisional PatentAppln. :::::::::: 
;;;;;;; No. 60/O45;931 i filed May; 9,; 1997; ; This; priority application is entirely; incorporated : :::!!::: : 

; ; ; herein; by referent. : ;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; ;;;;;; 

;;;;;;;;; Additiohaily,:the subject nia^ relates to the invention [off: 

:;;;;;;;: Steven: L: Bender and Melwyh A. Abreo described in U.S. Provisional; Patent Appln. 

;;;;;;;;;;; ; ; ;no. : 60/04i 321 (filed April i; 1997): and u;s. Patent Appin. ;nos.; 08/825;3;i s; (filed \\ ;;;;;;;;;;;;;;; 

April; 1;,; 1997Vand08/ ^ ^ ; (filed ;March;30, 1 998; attorney docket number ;;;;;;;;;;;;;;; 
;;;;;;;;;:;;;;:;; ;01 674.OI 734)1 000).; Each of these applications; is entitled "Metajloproteinase; ;;;;;;;;;;;;;;;; 

;;;;;;;;;;; Inhibitors; Pharmaceutical impositions Containing Them and Their Pharmaceutical; ;;;;;;;;;■;;;; 
;;;;;;;; Uses;" and each application is entirely incorporated herein by reference; : 

;;;;;;;;;;;;;;;;;; ; ; Background and Description Of the Invention; I:::::::::::::::::::::::::::::::::: 

;;;;;;; The present; invention relates; to; compounds that inhibit riietdlbprbtem^ ;;;;;;;;;;;;; 
particularly matrix metaljoproteinases and tumor necrpsisfactpr-q cpnvertase, and ;;;;;;;;;;;;;;;;; 
;;;;;;;;; their; pharmaceutlcally acceptable salts and phanria^ceuticaily acceptable prodrugs: ;;;;;;;;;;;;;; 
;;;;;;;;;;;; The invention further relafes to the uses of these compourids. salts. ahd: prpdrugs for ;;;;;;;;; 
;;;;;; ; : ;;;;;;;; ; the therapeutic treatment of humans or animals. ;;;;;;;; 

;;;;;;;;;;;;;;;;;;;;; ; Matrix; metellpprpte including,; but ;;;;;;;;;; 

not limited to, cpjlagenases, gelatinases, rnatrilysin,; and strpmeiysinSj which are ;;;;;;;;;;;;;;;;; 
;;;;;;;;;;; involved in the degradation and ;rero^ 

;;;;;;;;;; are found in; a number of cell types that are found in or associated; with connective 

;;;;;;;; tissue^ SUCh as fibroblasts,; mphpeytes^ macrophages, endothelial Cells, aind ::!;:::::::::::::::::;::: 

;;;;;;;;; meta^tic tumpr cells.; They also share anumber of properties, induding zinc and 
;;;;;;;;; cateum;dependence ( ; secretion as zymogens, and ;40-50% ;aminp ;acjd sequence ;;;;;;;;;;;;;;;;; 

;•:::::::::::;:; : : horTK)logy.; ^ 

■'•i:::::!:::::::::::::::: Matrix; metalloproteiriases; degrade the protein Components of the ::::::::::::::::::::::::::::: 

;;;;;;;;;; extracellular rn^rix f i.e. l the protein components found in the linings of joints;; I i I !! I ::!!::::::: : 
;;;;;;;;;; interstitial; connective tissue;,; basement membranes, cartilage, arid the; like • These 1 1 !! 1 1 ::::!:::: i : 
;;;;:; proteins include OTi|agen,;^teoglycan, fibnpnecjin, and lamanin. ;;;;;;;;;;;;;;;;;;;; 
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;;;; : ;;;;;;;;;;;;;;;;;;;;; ; Collagen ;is themajor structural: protein of mammalian; tissu^ comprising bile-; '•'•] 

third of tKelqtaj protein in mammalian organisms, and :rt;is an: essential wmpprtent : ::::::::: : 
: : ; of many imatrix tisisijes; including cartilage,; bone, tendons; and skin.: interstitial : : 
;;;;;;;;;;;;;;;;;; collagenases catalyze the initial (rate-limiting^ types :l : f ill- : : :::::::::: 

::::;::::::: lil, and X; ; These enzymes cjeave collagen: into: tvyo fragments vyhiich spbrftahebusly 
;::::;:::;:::::::: denature ;at physlologica| temperature. ; Denatu ration; of collagen involves: conversion ; ;;;;;;;;;;; 

::::::::: : of the rigidly coiled helix to a random coil referred to as gelatin:: These gelatin ::::::::::::::::::!:: 
]]\\ : .[[ : [\\': : .\ : ':\\] (denatured; collagen) fragments are then subject to further cleavage and degradation :::::::::::: 
;;;;;;;;;;;;;;;;;;; by; less specific; enzymes.; The net result of cpliagenase cleavage is;thus the; loss of ;;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;; structural integrity in the matrix tissue (collagen collapse), an essentially irreversible ;;;;;;;;;;;;;; 

::::::::::::::::::: process. ::::::::::::::::::::::::::::::: I::::::::::::::::::::::::::::::::::::: ^ 

;;;;;;;;;;;;;;;;;;;;;;;;;;; The-gelatiriases: include two distinct yet highly related enzymes:: a 72^ ::::*:: : :::::::::::: : : 
;;;;;;;;;;;;;;;;;;; kilopalton; (kDa) enzyme; and a 92-kiloDaltpn;enzyme; ; The former is released by ;;;;;;;;;;;;;;;;; 
;;;;;;;;;;; fibroblasts while the latter is; released; by mononuclear phagocytes* neutrophils,; ;;;;;;;;;;;;; : ;;;; ; 
::::::::::::::: corneal: epithelial cells,: tumor cells, cytotrophoblasts, and keratinocytes. ; Both ;;:;;;;;;;;;;;;;;;;;; 

::::::::::::::::::: enzymes: degrade gelatins (denatured: COllagens); Collagen types; IV (basement: ::::::::::::::::::: 

;;;;;;;;;;;;;;;;; : ; membrane): and V, fibrbhectins(high molecular weight: multifunctional glycoproteins: ::::::::::::: 
;;;;;;;;;;;;;;;; found; in soft; connective tissue; and basement membranes),; and; insoluble elastin ;;;;;;;;;;;;;;;; : 
::::::::::::: (highly cross-linked hydrophobic proteins found; in load bearing; fibers of mammalian ;;;;;;;;; : ;;;; 

::::::::::::::::::: Connective tissue). 

;;;;;;;;;;;;;;;;;;;;;; : ;;;; Stromelysiris (1 arid 2) cleave a broad! range of matrix 'substrates,: including 
;;;;;;;;;;;;;;;;;;; lamariiri; fibrbnectiriSi proteoglycariSi and collagen types IV arid IX (rion-helical). •::::::::::::: 
;;;;;;;;;;;;;;;;;; \ ;Matniysin (putative metaiioprqteinase or pump) aiso degrades; a wide variety; ;;;;;;;;;;;;; 
:::::::::::::::;; of matrix subst rates, including proteoglycans, gelatins, fibronectins, elastins, and; ;;; : ;;;;;;;;;; : ;; 
:::::::::::::::::: ilamanin; : Matrilysiri has beenfound in mononuclear phagocytes, rat; uterine; •;;;;;;;;;:;;;;;;;;;:;; 

; ; ; : explarifs, and tumor Cells. 

;;;•;;;;;;;;;;;;;;;;;;;;;;; In riprffiai tissues, the activity of matrix metalldproteiriases is; tightly regulated: -.[[WW:' 
:;:;;:;;;;;;:;;:;;; As ;a; result, the breakdown of connective tissue mediated;by these enzymesis ;;; : ; : ; : ;;;;; : ;;;;;; 
::::::::::::::::::: generally in a dynamic equilibrium With synthesjs of new matrix tissue. ;;;;;;;;;;;;;;;; : ;;;;;;; : ; : ;' : 
:::::!::::::::::::::::::::: : In la riumbetof : pathological disease ;cohditibns;,; however, deregulation of ; ;;;;•;;;;;;;;! 

: i i matrix metallbprbteiriase artMty leads to the: uncontrolled breakdown :of:extraceIlular; ; ; ; ; ; 
;;;;;;;;;;;;;; matrix; ; These disease conditions; include arthritis ;(e:g., : rheurriatbid arthritis and :::•:::; 
:::;::;;;:;;;;:;: osteoarthritis); periDdpntai disease,; aberrantangiogenesis^tumpr metastasis arid; [':'■'■':':'.':::■ ■. 
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invasion; tissue ulceration (e.g.,: corneal ulceration; gastric ulceration, or epidermal :: : : 
; ; : ; ; ulceration), bbhedisease; HlV-infectibn,; and complications; fro diabetes. ; ; : 

;\. : ;;;;;;;; : ;;;;;;;;;;;;; Adminis^ inhibtors has been found to; ;;;;;;;;;;;;;;;; 

reduce the rate Of COnhectivei tiSSUeidegradaliofn, thereby leading to afavprabte :::::::::::::::: 

therapeutic effect; : For example, in; Cancer Res.y vol. : 53, p. 2087; (1993), a synthetic: ;;;;;;;; 
;;;;;;;;;;;;;; matrix metallbprbteinase; inhibitor was shown tb have in vivo efficacy in; a murine i : 

;;;;;;;;;; model for pvariah cancer wjthan apparent ;mpde of; action; consistent w ;;;;;;;;;;;;;; 
;;;;;;;;;; of matrix remodeling; The; design and uses of MMP inhibitors are reviewed, for; ;;;;;;;;;;;;;;;;;' 
::::■:■: example, : in J: Enzyme Inhibition^ in Medicinal Chemistry. ;;;;;;;;;;: 

•; :: :; ; :;;; : ;;;;;; 29,271-334 (1992); current Medicinal chemistry; 2,; 743-762 ;(i995);;£xp; 0pin : ;;;:;;:;;;;;;;;; 

;;^;;;;:;;;;:;;;;; Then Patents^ 1287-1296 (1995); and Drug Discovery Today, 1, 16-26(1996).; ;;;;;;;;;;; 
;;;;;; ; : ;;;;;;;;;;;;;;;;; ; Matrix metajlpprpteina^e; inhibitors arealsp the;subject; of numerous patents; ;;;;;;;;;: 
: ;;;;;!;;;;;;;; ; and patentappjirations, including: U.S.; Patent No; 5,1 89,1 78; U.S; Patent No;.; ;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;; : ;; 5,183,900; u.s; Patent no.; 5,506,242; us.; Patent no. 5,552,41 9; ;u.s; Patent No.; ;;;;;;;;;;:;;; 

;;;;;;;;;;;;;;;; 5;455;258;European Patent Application N6.0 438 223; European Patent I:::::::::::::::::::::::: 

;;;;;;;; Application Nb.;Q 276436; WIPO International Publication No.; WQ 9^1360:^ 
;;;;;;;;;;;;: WIPO International Publication No, WO 92/06966;; WIPO ; International Publication; ;;;;;;;;;;;;; 

: Np. W0 9i2/p9563; WIPO; international Publication; NO. WO 96/002 14; WIPO ::::::::::::::::: 

;;;;;;:;;;;;;;;;;;; international; Publication No. 95/35276;; wipo; international Publication; No: wo; ;;;;;;;;;;;;;;;;;; 

; ; ; ; 96/27583,; WIPO; International Publication; No. WO; 96/331 72; European; Patent \ . 

;;■;;;;;;;;;;; : ;;; : Application No.; o 757 ;984; and European Patent Application; No; o 757 037; ;;;;;;;;;;;:;;;;; : ;;;; ; 

;;;;;; Tumor necrosis factory ;fTNF-a n ) is a cytokine; which is produced; a;s a;28- ;;;;;;;;;;; 
^ :;;;;;;;;; ; kpa; precursor and reteased; irvan active 1 7-kDa form.; this active form can mediate \\\\\\\\\]]\\ 
::;;;;;;;;;;;;; alarge number of deleteriouseffects in vivo , including inflammation,: fever; I : : : 

;;;;;;;;:;;;;;;; candiovascufa^^ acute phase responses,; ;;;;;;;;;;;;;;;;;; 

; : ;;;;;;;;;;;;;; ; ;simiiar; to; those seen ;during;acute : infeptipn$;and; shock states.; Chronic ;;;;;;;;;;;;;;;:;;;;;; : ;;;; ; 

;;;;;;;;;; administratipn; of TNF-c* can cause cachexia and anorexia;; accumulation of excess ;;;;;;;;;;; 

;:;;;;;;;;::';;;;;; ;of TNF-ia can bafata). [■\\[\^\\\\\^ 

;;;;;;;;;:;;: ; TNFrd o)hvertase: is a;metallopr6teinase involvedin the; biosynthesis of TNF- 1 ; ; ; | ; ; ^ ; | 

::;;;;;;;;;;; ;<X.; ;ihhit)itibn Of TNFHaiephvertase inhibits production Of TNF -CX : . : ::::::::::::::: 

: ; ; Since; excessive TNF^ production; has been noted; ih;severai; disease; ; ; ;;;;;;;;;;;;;;; : 
::.;:::. : : conditions charartenzed by MMP-mediated tissue degradatipn^ including multiple ;;;;;;;;;;;;;; 
: ; : : :: ! sderosis, arthntis^aridxancer; compounds which inhibit both MMPs and TNF^; ;;;;;;;;;;;;;; 
. : : : cbhvertase are especially advaritegeousfor the treatment or prophylaxis of disease ::::::::::::: 
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conditions in which: both: mechanisms iare involved: : Although compounds that both: ; : 
inhibit MMP activity and TNF-a production have; been disclosed in] VWIPO! 
International Publication Nasi WO ;94/241 40 and ;WO; M/02466; there is; still a heed : ; ; 

fpr effeCtfye MMP and/prTNF-CX COnvertase inhibiting agents. I::::::::::::::::::::::::::: 

::::::: Because of their beneficial: therapeutic: effects,: there: is a: need for effective: : : : 
inhibitors of metalloprbteiriase activity.: Thepresent invention iis therefore directed; to; 
certain compounds that inhibit meta!loprpteinases,;sUch asMMPsand TNF-a ][[WWW 
qpnyertasei their pharmaceuticaily acceptable; prodrugs, salts, and solvates;,; ;;;;;;;; 
pharmaceuticalcbmpbsltibns containing the same; and methods of using thesame, : 
aiswellas to methods and Intermediates useful in; theirprepairatibn. ; Additional ;;;;;;; 
featu res arid advantages of the invention; will be set forth in the description which ;;;;; 
follows, and; in part will be apparent from the; description or may be; learned from ;;;;;; 

practice Of the invention.: :::;:;::::::::::::::^ 

;;;;;; To: achieve: these and other advantages; the present invention provides a:::::: 



compound of formula I:; 




;;;;;;;;;;;;;;;;;; ;; wherein ans an aryi; group ° r a - heteroaryi group; ;x is-NK-OH or-oH; R^ is h, ;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; -CH(R 3 )(R 4 )^ -C(0)R 3 , a cyclpalkyl group,; a; heterpcyclpalkyl group, an aryl groups or ;;;;;;;;;.;;; 
;;;;;;;;;;;;;;;;;;;;a heteroaryi group, wherein R 3 is H or any suitable substrtuent and R 4 is;H, an; alkyl; ;;;;;;;;;;;;; : 
;;;;;;;;;;;;;;;;;::: group; acycloalkylgroup, a heterocycloalkyl: group, an aryl group, or a heteroaryi :::::::::::::: 
;;;;;;;;;;;;;;;;;; group; R^ isCHj-Rsi wherein R 5 is H or any suitable substituent, orwherein R 5 and ::•:::::::::::: 
;;;;;;;;;;;;;;;; R 4 are optionally substituted ca^bh atbms sihgly- or double-bonded to brie another; ;;;;;;;;; 
:;;;;;;;;;; : ;;;;;;;;pra pharmaceuticaily acceptabje prcHjrug; salt,; or solvate thereof.; ;;;;;;;;;;;;;;;;;; : ;;;; : ;;;;;;;;; . 
::::::::::::::::::::::: The present Invention a jso is; directed to a pharmaceutical composition ; : ; 
;;;;;;::;:::::;; comprisirig:(a)a; therapeutically effective amount of a compound of formula (I) or a :;;;;;;;; ; 

;;;;; : ;;;;;; ; pharinaceuticallyaCC^ SaltvOr solvate thereof; ;ahd;(b);a: :::::::: i::: . 

;;;;;;;;;;;;;;;;;; pharmaceut^ W IWWWWWWWWWWWW 

;;;;;: The present invention is furtherdirecte^ of treating; a mariimaliah; : ;; : ;; 

disease condition mediated by; metallbproteinase activity whichcomprises ;;;; : ; : ; : ;; : ;;; ::; : 
;;;;;;;;;; : :: : admihisteririgtoia mammal: in need thereof a Iherapeutirailyeffe ;; : :. ;;:;;;:; 

;;;;;;;;;;;;;;;;; compound of foroiula I bra; pharriiaceutirally acceptable prodrug; salt; or solvate : • : 
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thereof - :The compound of formula; I <br its pharmaeeutically acceptable prodrug, 
; • ; ; sait f ; or solvate) may: be administered in the form of; a; pharmaceutic 1 1 !"! : : ! ; : ! ! 

;;;; ; ;;;;;;;;; • as; described above; Additionally, the present; invention is directed to a method of ;;;;;;;;;;;;;;:; 

treating tumorgrbwth,: invasion, or metastasis; osteoarthritis; rtieurnatoid arthritis; :;;;;;;;:::;::;: 
OStOOporOSiis;: periodontitis;: gingivitis; Chrbnicidermal IWOUhds; COmeal Ulceration; : ::::::::::::: 

: ::! : !:::::::::::: : degenerative skin disorders; muitiple sclerosis;; &ro;ke;;at^ glomerular ;;;;;;;;;;;;; 

disease; or a disease condition ;charatf erized by unwanted angipgenesis; nuchas ;;;;;;; 
::::;:: diabetic retinopathy, macular degeneration, angiofibromas, or hemangiomas; :;:;:;:;;;;;;;;;;::;; 
;;;;;;;;;:;;;;;;; ; Theipresent inventibnis still; further directed to amethbd of inhibiting the ; ! : 

activity of a imetelloprbteihase that emprises contacting the rhetalloproteihase with; ; : ;;;;;;;;;;; : 
;■;;;;;;;;;;;;;;; art effective; amount of ;a;cpmppund of formula (I j;pr;a; pharmaceutic ;;;;;;;;;;;; 

prodrug, salt, or solvate thereof,: optionally, in thefprm of; a pharmaceutical; ;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;; ; imposition as described above.; '■ '■ '- '• ^ 

;;;;;;;;;;;:;;;;;;;;; : ;;;; ;as used; in;the preseht;appiicatibn,;the following definitions apply,; unless ;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;; ; ;othewise;indicated:; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;; ;An "alkyl group" is intended to mean a straight or branched chain mpnoyajent ; : ;;;;;;;;;;; 
:: : : : ;; : ::::::::::; radical of saturated; and/or unsaturated carbon atoms; and hydrogen atoms; ;such ais ;;;;;;; ; 
;;;;;;;;;;;;;; imethyl,: ethyl- propyl, : isopropyl, : blityl ,; isobutyl; trbutyl,; ethehyl; peritenyl, butenyl; ; ;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;::;; property!, ethynyl; butyriyl, : propyhyl, pehtyriyl,; hexyhyii and the like; which; may; be i : !:!::::: : 
;;;;;;;;;;;;;;; ; unsubstituted (j.e;,; cphtaining; pnjycaitoh and hydrogen) or substituted; by one or ;;;;;;-;;;;;;;: 
;:;;;;;;;;;;;;;;;; more suitable substituents as;defined below. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

: ;Aji ^O^aikyi group"; or "alkoxy group";is intended to mean;an oxygen -bonded ■;;;;;;;;;;;;;; 

::::::::::::::::::: itbiah alkyl group, Wherein the alkyl group is as; defined above.; I:::::::::::::::::::::::::::::::::::::: 

;;;;;; A "cydbalkyl group- is intended tot mean a non-aromatic, monovalent I:::::::::::::::::::::: 
;;;;;;;;;;;;; monocyclic, bicyclic, or tricycljcradicai containing 3, 4, 5,; 6,; 7,; 8,; 9,; 10, ;11;;12v :1:3 : ,:br: ;;;;;;;;;; 
;;;;;; ;14 oarbon ring atoms, each of which may; be saturated or unsaturated,; and which; ;;;;;;;;;;;;; 
;;;;;;;;;;;;;; may be unsubstitutedor: substituted by; one or more; siiftabie; substituents;as defined; ;;;;;;;;;;;;• 
: ;.;;;;;;; ; below, and to which; may be fused bhe;br;mbre;heterocydoalkyl groups, aiy) groups; ::!:::::::::: 
: ; ;pr; heteroary! groups,; which themselves may be uhisubstitutediorsubstituted byione I:!::!:::::::: 
;;;;;;;;;;; or more suitable substituente but; ;;;;;;;;;;;; 

;;; : ;;;;;;;;; ; ; are notjimited to.xyciopropyi,;^ ^^ppentenyi,;cyciphe)^ii; ; ;;;;;;;;;;;;;;;; 

:■;;;;; ; ;;;!;;;;; ; cyctohexenyi ; icycibheptyi,; cyciobdyi,; bicycio(2.2.;i jheptyf,; bicyciot2:2.i;.]hept-2^n- ;;;;;;;;;;;;;; 

;:;:;;;;;;;;;;;;;;; ; 5-yl : , ;bicyclb[2;2.2]oetyl/ bicydb[3.2.;i^riohyl, : bicydo[4i.3.0]nbnyl; bicyclo[4.4:0]decyl; 
: ; ; : : ; : ; : ; ; ; : ; ; ; : ; ; ;indan-1-y|, indan-2-yi, tetralin-1-yl, ;tetfajih-2-yi f adamantyl,;ahd theilike.: ::::":: 
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:::::: A ^#erocycl6alkyi; group" :i& intended: tO: mean aindn-arbmatici :monovaient 

::: : :: i : ; monocyclic, ;bieyclic, or tricydic radical; which; is Saturated or unsaturated,; containing: : : : : 

;;;;;;;;;;;;;;;;; ^4,:5 I ;6 I 7 > ;8 ( ;9,;iq, 11,12,; 13; ;14,; is; 16,17; or la ring atoms,; and; which jneiudes ;;;;;;;;;; 

::::::::::::::::::: 1 1 :2,:3, 4,:0T 5 heteroatoms: Selected from nftrpgen, pxygen, end Sulfur, Wherein ;the ::::::::::: : :: : 
radical JS unsiubstituted orsUbsitituted by One 6r rnore suitable; SUbstitU(5ntS:aS :::::::::::::::::::: : : 

;;;;;;;;;;;;;;;;;; defined below, and to which may be fused bhie or more cycibaikyi groups,; aryi ;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;; groups, or heteroaryi groups, which themselves may be unsubstituted of substituted ;;;;;;;;; 

;;;;;;:•;;;;;;;;; ; ;by one;or more suitable substfeents; : lliustrative examples of heterocycioaikyi; ;;;;;;;;;;;;;;;;;;; 
;;;:;;:;;;;;; groups include,; but are not limited to; azetidihyl, : pyrrolidy!,; piperidyi; piperazinyi; !:::::::::::::::::: 

;;;;;;;;;;;;;;;;;;; mbrphoimyi,; tetrahydro-2H-;i ,4-thiazihyi , ; tetrahyd rofury i , dihydrofuryi; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;; tetrahydrppyranyl, dihydropyranyl,; 1 ,3Hdioxplanyl, 1 iSHdioxanyl, 1,44ibxariyl, 1,3-; : ;;;;;;;; i ; 

oxathiolanyl, 1 ,3-oxathianyl, 1 ,3-dithianyl, azabicyjo[3.2 .ijoctyl, ; ; 
::;;;;;;;;;;;::::: a^abtcylo[3.3. 1 Jnonyl, azabicylo[4.3:0]nonyl, :oxabicylo(2;2;1]heptyl, A ,5,9- 

;;;;;;;;;;;;;;;;;; triazacycibdodecyi; and the like; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;; An; "aryi group- lis intended; to mean an aromatic, monovalent monocyclic,; ;;;;;;;;;;;;;;; : : ; 
;;;;;;;;;;;;;;;; bicydic, or tricyclic radical containing 6, 10* ;14,;or 18 carbon ring atoms, which may; ; : ;;;;;;;;;;; : 
;;;;;;;;;•;;;;;;; ; be: unsubstituted or substituted by one or more suitable substituents as defined ;;;;;;;;;;;;;;; 

;;;;;;;;;;:;;;;;;;; below, and to; which may be fused one or more; cyctoaikyi groups; heterocycioaikyi ;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; groups, or heteroaryi groups, which themselves may be unsubstituted or substituted ;;;;;;;;;; : ;; ; 

;;;;;;;;;;;;;;;;;;; by one or more suitablesubstituents; ; lllustrativeexamplesof aryi groups iridude; ;;;;;;;;;;-;;;;; 
^ ;;;;;;;;;;;;; ; but are notlimited to, phenyl, naphthyl, fluoren-2-yl, indan-5-yl, and the; like; ;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;; : ;;;;;;;;;;;;;;; A "heteroaryi group" is intended to mean an aromatic monovalent monocyclic,; ;;;;;;;;;; 
;;;;;;;;;;; bicydic, or tricydic; radical containing 5 f 6, 7, 8, 9,10, 1 1, 12, 13, 14,: 15, 18,: 17; or; ::::::::::::: 

;;;;;;;;;;;;;;; 18 ring atoms,; iridudirig 1 , 2, 3, 4, or 5 heteroatoms selected from nitrogen, oxygen, :::::::::::::: 

;;;;;;;; and sulfur* which; may be unsubstituted or substituted by one or more; suitable; ;;;;;;;;;;;;; 
;:;::::::;;:;;; substituents as defined below, and to which may be fused one or mprecyclpalkyl ;;; : ;;;;; : ;;;;;;; 
;;;;;;;;;:;;;;;;;;; groups,: heterocycioaikyi groups,; or aryi giroups, ;which themselves may be^ ;;;;;;;;;;;;;;; ; 

;;;;;;;;;;;;;;; unsubstituted or substituted by one or more suitable subsitituents: illustrative ; :::::: i::: i;;: : 
;;;;;;;;;;;;;;;;; examples of heteroaryi; groups; iridude, but are riot limited to,; pyrrolyl,; imidazolyl, ;;;;;;;;;;;;;;; 
;;;;;;;; pyrazdyj; ^ryl. thjenyi,; thiazplyl,; pxazpiyl,; isoxazolyl,; isothiazolyl, oxadiazblyl, i : 

;•::'::':;::: triazolyl, tetrazojyi, ipYrazinyl.pyridyl.p ; : . ;;;;;. ;;;';'; 

:::::::::::::::::!: berizimidazolyl, berizqfiiryl, isobenzofuryi,; benzothienyi; quinolyl,; isoquinplyl; ;;;;;;;;;; : ; ; 
; ; : ; ; ; phthalazinyl, carbazblyl; purinyl, pteridinyl/acridinyl. phenainithrolinyi, phenoxazinyj; • ; • ; ; 
:•;;;;;;' ; phenpthiazinyl, and the like. ; ; ; ; ; 
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::::::: An "acyligrbup 11 is: intended: to: mean a ^(O^Rjr radical/V^ereih Rj is any * ; i 
suitable substitUerit asdefihed bejbw;; ; 

;;;;;;;; A "sulfcinyl group" is; intended; to; mean a -S(p)(pj^FV radical, wherein Rg is ; 

any suitable ;s^StitueHt as defined belCWV/ 

:::::: The term "suitable substituenf is intended to mean any of the substituents \ ; 
recognizable to those skilled iri the art as not adversely; affecting; the inhibitory; ; ; 
activity of the inyentiyei comppLinds; ; jjlu^ratiye; examples of su^bie;subs^eintsi ; ; ; 
;indude;;but are;npt jimited to pxq groups, ;^kyl;gjroupsj hydroxy groups,; halo; ;;;;;;; 
■groups; cyanb jaroups,:nitro:grdups; cyclbalkyl groups,: heterbcyclcialkyi groups; aryl : 

groups; heteroaryi; groups; trialkylisilyl groups,; I:::::::::::::::::::::::::: 

groups of formula 



■R*: 



wherein R- is hydrogen, an alkyl group.a cyeloalkyl group, a heterocycloalkyl group, : 
an aryl group, or a heteroaryi group,; ..:; ;: *;;:: : :; : * 

groups Of formula (B) \ [\]]\\\]]\\]\]]]]]\]\]]\]\':]\\\\]\\\\]\\-.': : .]': : .] : .\\-. : . : .\ : .:[':\\'::[[[': : .'.\\': : .': 

:::::::::::::::::.::::::::::::^ 



wherein; Rg is hydrogen, an alkyl group, a cyclpalkyl group,; a heterocycldal kyl ; grou p, 
aivaryi group, or a hete^roaiyl group, ;;;;;;;;;;;;;;;;;;;;;; ^ 

:grbupS:Of:formula (G) ::::::::::::::::::::::::: 



(C) 



wherein: R^ahdiR,; are: independently hydrogen, an alkyl group, a cyeloalkyl group, a '- 

: heterbcyclbalkyl group,; ah aiyl group, bri a heteroaryl grbup,: ::::::::::::::::::::::::::::: 
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groups of formula 



II (D) 

mm 



wherein R^is hydrogen,; an alkyl group, a cydoalkyl group; a heterocydoalkyl group,; : ; ; ; ; ; 
;;;;;;;;;;;;;;;;;;; an aryl group, a heteroaryl group, a hydroxy group, an alkoxy group,; anamino; ;;;;;;;;;;;;;;;;;;;; 
\\ groups ah alkylaminq group, a djalkylaminq group, or an acylamino group; and;Re is; 
: ■ ■ hydrogen, an ;aikyl group,; a cycloalkyl group, a heterocydoalkyl group, an aryl group, 

:::::::::::::::::::a heteroaryl group, an amino group, an alkylaminb group; br aidialkylamino group; :::::::::::::::: 

::::::::::::::::::: groups 6f formula (E) ::::::::::::::::::::::::::::::::: 



— s-r^;; ;;;;(E); 



wherein R, is an; alkyl group, a cycloalkyl group, a heterocydoalkyl group, an aryl 
group, or a heteroaryl group, ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; : ;;;;;;;; 
groups of formula (F) ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;•;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



::::0:::::::::::::::: 

^|^^;;;;;(F); 

;;;;q;;;; N ^;;;;;;;; 



wherein ;R^ and R h are independently hydrogen,; an alkyj grpup, a cyclpalkyl group, a; ;;;;;;;;; 
heterocydoalkyl group, an aryl group, oraiheteroaryl group, ;;;;;;;;;;;;;;;;;;;;;;;;;;;';;;;;;;;;;;;; ; 

groups of formula; (G) ;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



;;;;;;;;;;;;;;;;;;; wherein f^is an: alkyl group, a cycloalkyl group, ;a heterocydoalkyl group, an aryl; ; : ;;;;;;;;;;;;;;; 
;;;;;;;;;;;;; group, a heterba^group/or a group of formula (A), formula (B), formula (C), 
;;;;;;;;;;;;; formula (H) (defined; below), or fof7hula(K) (defined below);: :::::::::!!::: 
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groups of formula (H) 



wherein F^iis .Kyidrbgen,! aniai^iigrtwp.: a cydqalkyl grqUPi a heterocycloalkyl groMP, 
ail ;afyj group; a; heteroaryi group, a hydroxy group; an; alkoxy group, an amino 
group, or a group of formulia (A); formula (B), temuila \]]::\\\\ 
:wherein:R k is; hydrogen; an alkyl group, iacydbal^^ heterocycloalkyligrbup; 
an aryi group.a; hetertiajvrgjroup,; bra group of formula (A), formula^ (G), 
formula (D) t formula (E), or formgja;(F),; ;;;;;;;;;;;;;;;;;;; ;;; : ;;;;;;;;;;;;;;; ;;;;;;; 

groups pf formula (J) : : : : []][[':]][ 



:::!::::::::::::::: ; wherein; R,: is hydrogen, an alkyl group, a cyclbalkyl grbiip^ a heterocycloalkyl group, 
! : an aryi group, a heteroaryi group, or a group of formula (C), and ; ; ; 
groups of formula (K) \r'^ 



wherein R^ and R„ are independently ;ah alkyl group, a:cyclbaikyl:grbup ( :a ; ; ; ; 
heterocycloalkyl group, an aryl group, a heteroaryi group, a hydroxy group; an alkoxy : : 
group, an; amino; group, analkylamino groups or a dialkylamiria group. 

The term "suitable organic moiety 1 is intended to mean; any; organic moiety; ;;;;;; 
recognizable to those skilled in the art as not adversely affecting the inhibitory ;;;;;;;;;; 
activttyiof ithe inventive compounds. ! -Illustrative examples of suitable organic ;;;;;;;;;;;; 
moieties jricltidei but are hot limited to bxb groups,: alkyl: groups; hydroxy groups, ::::::: 
halo grpupsi cyano groups,; hitrb groups^ cyclbalkyl groups, heterocycloalkyl groups, : 
; aryl; groups; ;heterparyl groups, triaikylsilyi groups,; and; ;;;;;; I ;;;;;;;;; i i 
groups of formulas^ (Qj, (E), (F),;(G), (Hj, (J),;and (K),;as defined above;: \ \ 

:::::::: A "hydroxy group" is : intended :tb:mean: the radical:-iOH.: I:::::::::::::::::::::::::::: 
;;;;; Ah! "OXO group" jS intended tb mean the: divalent radical =0; :::::::::::::::::::::::: 
:::::::: : A "halp grpup" lS intenided tp mean any Of ttje j^icalS -F;:-Cli :-BiT; br-l;: :::::::::: 

;;;;:;;; ; A; ri cyano group"; is intended to ;mean;the radical ;-C^N; \\\\\\\\\\\\\\\\\\ 
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:::::::::::: : : A:"hifrb groUp"iS intended tb mean; the radical; -N0 2 .; i 

; A'Walkylsiiyi group" is intended to mean the radical -SiF^R^; -where :^;F^ ; 
; ; ; and R^are each;independentlY an; alkyl; group: ;;;;;;;;;;;;;;;;;; 
:::::::::::::: A:"carboxy:group" is intended :fo: mean; a groupofformulia (B) wherein R a - is: 

;;;;;; hydrogen.; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;^^ 

;;;;;;;;;;; A "alkbxycaitonyl group" is intended to mean a group of formula (B); wherein ;;;;;;;;;;; ; ;; 

;;;;;; R^ is an alkyl groupas defined above; ;;;;;;;;;;;;;;;;;;;•;;; 

;;;;;;;;;;;;;; A:"carbamoyl;group" is ; intended ;to mean: a group: of formula (G) wherein R^ : ; : : 

;;;;;; and r^ are both hydrogen; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;; An "amino group" is intended to mean the; radical ;-NH 2 > ;;m;;;;;;;;;;;;;;;;;;;;;;;;;;;; : ;; : ;; 
;;;;;;;;;;;;;; An "alkylamino group" is intended to mean the radical ;-NHR u) wherein is 
;;;;;; an; alkyl group ;as defined above. \ '.\\ \\\ \^ 

;;;;;;;;;;; A'ttialkylamino group" is intended to mean the radical -NR„R V ; wherein R^ :::::::::::::::: 
;;;;;; and Ry, which are the same or different, are each ah alkyl group as defined above. ::::::::::::::: 
;;;;;;;;;;;; A "pharmaceutically acceptable prodrug" is intended to mean a; compound ;;;;;;;;;;;;;;;;; 
that is converted under physiological conditions or by solvolysis to a compound of 

::::■: formula i. : : : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;; A "pharmaceutically acceptable solvate" isintendedtomean a solvate that ; ; 

;;;;;; retains the biological effectiveness and properties of the biologically active ; : ;;;;;;;;;;;;;;;;;;;;;;; 

components of compounds of formula I. ; ; ; 
:;:::::: Examples of pharmaceutically acceptable solvates include, but are not limited 
; ; to, compounds of formula I in combination with water, isopropanol, ethanol, : : : : : 
;;;;;; methanol,; DMSO, ethyl acetate, acetic acid, or ethariolamirie; ; ; ; 

;;;;;;;;;;;; In the case of solid formulations, it is understood that the inventive ;;; : ;;;;;;;;;;;;;;;;;;:; ; ; 
:::;:: compounds may exist in different forms, such as stable and metastable Grystalline ;;;;;;;;;;; : ;; : ; 
i : : ; : forms and isotropic -and; amorphous: forms,; all of which are intended to be within the ;;;;;;;;;;;;;; 

;;;;;; SCbpe Of the present invention^ 

;;;;;;;;;;;;;; A; •pharmaceutically acceptable salf is intended to mean; those safe that ;;;;;;;;;; 
;;;;;; retain; the biological effectiveness and properties of the free acids and; bases and; ;;;;;;;;;; : ;;;; : ; 
;;;;•; that are not biologically or otherwise undesirable.; ;;;;;;;;;;;;; 
::::::::::::!: "Examples: of ptiarrriaceuttcally acceptable salts; include,; but are not limited tp, : ; : 

; : ; sulfates, pyrdsulfetes, bisulfaites; sulfites; bisulfites, phbsphartesi : : : 
; ; ; ; ; mqhphydrogenphqsp djhydrogehphbisiphateis,; mieitaphbsphates,: : : 

; ; pyrophosphates,; chlorides,; bromjdes* iodides* acetates,; propionates, decahbates; : ;;;;;; : ;;;;;;; ; 
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!caprylafeS; acrylafes, formates; iSOblityrateS; caprbates; hej3tanoates; :prpjpio|ateS ( !:!:!!!!;!!!!!:! 

; ; : : ;;;;!!!! ! oxalates, maionates, succinates, suberates, isiebaciates/fumiarates; maleates; !!!!!!!!!!! : !!! : !!!!: ! 

;;;;;;;;; butyne-I^^WlpateSi hexyne-l .jB^ipa^i benZOateS, ChioroberiMateS; ::::::::::::::::::::::::::::::: 

; i ;;;;;;;; : ; ; m^yiben2X>ates; djnitobenzoartes, h/dro^benzoates, me^^enzoates,; ; ; ; ; ; 

::::::::::::: : phthalates : , sulfonates; xylenestilfbnates; phenylacetates,! phenyl \]]]]\\\\\\\\\\\\\\\\ : : 

pheriyiblityrateS^ Citrates, latM^.Y-hydrb^ :::::::::::::::::::::::: 

;;;;;;;;;;;;;; methanesu jfqnates,; prp^nesulfpnates^ naphthalene-1 -^lfonateSinaphthalene-2T !!!!!!:!!!!!!!!; 

;;;;:;;;;;;;; ; sulfonates; and;mandejates.; \\\\\\\\\]]\[]^ 

!!!!!!!!!!!!!!!!!!!!! If theinventiveidompbuhd: is!a! base, the desired salt; nray ;be prepared by any ;;;;;;!!!!!!! : 
:::::::::!::: suitable: method ikhdwhitoithe art,: including treatment of the fretebase virithian ;;;;;;;;;;;;;; 
;;;;;;;;;;;; ; inorganic acid,; such ashydrqchjb^ hydrbbromic addvisulfuric acid; riitricaad,! !!!!!!!;!!;;!! 
;;;;;;;;;;;;;; phpsphpric acid,; and the like, or with;an organic; acid,; such as; acetiG aicid;; maleic; ;;;;;;;;;!!!!!!!! 
!!!!!!!!!!!!! acid; succinic acid; mandelic add; fumaric add; malonic acid; pyruvic add; oxalic ;;;;;;;:;;;; 

acid; glycblicacid; salicylic acid; pyranosidyl acids such as glucuronic acid and; ; ; 
;;;;;;;;;; galacturonic acid; alpha-hydroxy; acidssuch as citric; acid and tartaric addjarriirio !!!!!!!!!!!!!!!!! 
;;;;;;;;;;; acids; such as; aspartjc; acid and glutamic add; aromatic acids subhas benzoic acid: !!!!!!!!!!!!!!! 
;;;;;;;;;; and cinnaimic acid; sulfonic adds such a p4pluenesulf6nic;acid or ethanesulfonic ; ; ;;;;;;!!!!!!!!!! 

I:::::::::::: add; br the like: : : : : !!!!!!!!!!!!!!!!!!! ^ 

:::::::::::!:::::::::: If the invehtive cbmpbuhdi isari acid.the desired salt may beprepared by: any: ;;;;;;;;; 
;;;;;;;;;;;; suitable; method known; to; the art,; including treatment of the freeadd withan !!! : !!!!!!!!!!!!!!!!! : ! 

;;;;;;;; : inorganic or organic base, such as an amine; (primary,; secondary, brtertiary), ah! !!!!!!!!!!!!!:!!! ! 
!!!!!:!!!!!!! !alka(i;metal! hydroxide, an;a|kaljne earth metal hydroxide; or the lite, ; Illustrative; ;;;;;;;!!!!!!!!!!!! 
::::: - examples of suitable! sahs include b^anicsalts; derived from amino acids such ;as ;;;;;;;;;;;;;;;; ; 
;;;;;;; glycine; and aigiriihe; iammbriia; primary, secondary; and tertiary amines; cyclic !!!!!!!!!!!!!!!!!!!! 
;;;;;;; amines suchas piperidine, mqnaholine.arid piperazirie; ahd!iribrgariic salts derived: !!!!!!!!!!!!!!; 
;;;;;;; from sodium, calcium, potassium, magnesium, manganese^ inon* copper,! zinc; ;!!!!!!!!!!!!!!!!!!!! 
;!!!!!:!!!!!! ! aluminum,! and lithium; ! ! ! !!;!:!!!!;; i!!!!! ^ ^ 

::!:::::::::::::::::: The ihveritive t^mpouhids! mayexistas single stereoisomers, racemates,; ;;;;!!;;;;;;;;;;; 
!!!!!!! ; !!!! ! and/or mixtures of enaritibmers ahd/br diaistereomers. ! All such single !!! : !!!;!!!!!!!!!!!!!!!!!!!!!! ! 
;;;;;;;;;;;;;; ster^iMmers, ra^mates,; and mixta res; thereof are ihtehdecl to be within the! scope! ! !!!!!!!!!;!! : 

;;!!!!!!!:!!; of the present invention. \ \\\\]\\\\\\\\^ 

!!!!!!!!!!!!!;!!!;; ; As generally understood by! those skilled in; the art,; ain ppticaliy; pure; ;;!!!!!!!;;; 
!!!!!!!!; compound havirigone chiral center (i.e:,! one asymmetric carbon atomj is one that; ;;;;;;;;;;;;;;;; 
;;;;;;;; : consists essentially of ohe!of the too! jwssible enantiomers(i;e.; is enantiomericatly ! :!!!;!!!!! ! 
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jDure),;arid:an:optirally pure compound haying more than ohe:chiral;centeris one; \\\\\\\\\\\\\^ 
;;;;;;;; that is tkrth diatste^merically pure and enantiomerically pure.: Preferably; the: ::::::::::::::: : 
; ; ; Mmpqunds of the present inyentibn are used in; a forth that is; at least 90% optically: ::::::;;:; 
;;;;;;;;;;;;;; pure,; that is, a form that contains at least 90%; of a single; isprn^r ;(80% enantiomeric ;;;;;; 
;;;;;;;;;;;;;; ; excess ( O e.e.");or:diastereomeric excess; ("dLe.")),;more preferably; at (east 95% (90% :::■:::: 
:;::::::::::::::::: e.e. or d.e:) f evein: more preferably at least 97.5%:(95%:e.e.: or d.e.);:arid:most : : : 

;;;;;;;;;;;;;;;;;;; preferably at least; 99% (98% e.e. gr&e;); ;;;;;;;;;;;;;;;;;;;;;;;; ; ;;;;^ 
;;;;;;;;;;;;;;;;;;;;;;;;;;; in; the compounds, compositions, ; and; methods; of the present; invention, ;;;;;;;;;;;;;;;;;; 
: ;;;;;;;;;;;;;;;;;; preferably R 3 is; hydrogen, ;an alkyl group; a cycloa)kyl;grqup,; a heterocycloaikyl 
;;;;;;;;;;;;;;;;; group, an aryl group, a heteroaryl group, -OR 10 ,;-SR 10 , C=C-R 10 , •C(0)OR 1 oi \\\ 
■■■■:::■:::■■:::::: C(O)NHR 10 , wherein: R^ is hydrogen, an alkyl group; :a:cycloalkyl group, a : : : : : 

::•::::::::::::::: heterdcycioaikyi group, an aryl; group, or a heteroaryigroup: ::;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;; : ; 
;;;;;;;;;;;;;;;;;;;;;;;; Preferred; compounds acxordingtothe; invention include Mmpbunds having; ;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;; the formula j|: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;; wherein R< ; ;R 2 and X are as defined above and ;Z is a; halogen; group, an; alkyl; group, ;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; ; a cyclpalkyl group, a heterocycloaikyl group,; an;Q-alkyl group,; an S-alkyl groups an ;;;; : ;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;; aryl group* qra heterparyl group. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; : ;;;;;;;;;;;;; : 
;;;;;;;;;;;;;;;;;;;;;;;;;;; Other preferred compounds indude; compounds of formula; I where Aris a ;;;;;;;;;;;;;;;; ; 

heterparyl group containing six ring atoms. More preferably, Ar is pyridyl, ;;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;; pyiimidinyl, pyridazinyl, or pyrazinyl. ; : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; : ;;;; : ;;;;;; 

;;;;;;;;;;;;;;;;;; ; ; other preferred impounds inciude; those where Rs is H;andR4 isanaikyi; ;;;;;;;;;;;;;;; : ; 
I;;;;;;;;;-;;;;;;;;; group. Ajsp preferred; are those compounds where; is a heterparyl; group and ;;;;; : ;;;;;;;;;;;;; 



those where Rg is-CHRflRy, wherein Rq is;H or any suitable substitueht arid; Rj is 




wherein ;R 8 is any suitable substituent. 



In the; inventive compounds* it is also preferred; that R^ is an; alkyl; group arid 
R 3 is ;an alkyi group, an Q-alkyi group, or an S-alkyl group.; ; More preferably R3 is a 
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CHjCH^het rbaryl group,! ah -QCH 2 -; heterparyl group, or; an ^-CH 2 -heteroaryl j:::::::!:;:::::::: 

: : ;;;. : : ;;;;;;;;;; ; group; ;;;;;;;;;;;;;;;;;;;; ^ 

; Other pfeifwedic»mp0yncls include those Where and R5; together form the; ;;;;;; : ; 

;;;;;;;;;;;;;; ; group ^GHiOHj-. ::::::::::::::::::::::: ^ 
;;;;;;;;;;;;;;;;;;; ; inventive OTmpounds offprmuia i;wherein;x is; nhoh are preferably selected ;;;;;;;;;;;; 
; • ;;;;;;;;;;;; ; from those possessing inhibitory ;pptencies;(Krsj againsthuman geiatirtase A; (Gel; ;;;;;;;;;;;;;;; 
;;;;;;;;;;;;; A), human <*ilag$nase^3 (Cplj-3); and/or human ;stromelysin-1; (Strom) of less than; ;;;;;;;; 

;;;•;;;;;;; ; ;50 nM,;and more preferably of less ;foan;5;nM.; Stjllmp^ ;;;;;;;;;; 
■;;;;;; ; ;; ^ ; : ^ ; ; formula ;l; wherein; X is NHQH ;are selected from thpse; pressing; Ki's; against Gel A; : ; : ; ; 
;;;■;:;; ; ; and/or Gpll-3 of (ess ;than 0;2;nM andA)rthp^;ppssessing;an inhibition selectivity; as; ;;;;;;;;;;; 
;;:;;;;; defined by the ;ratippf K| for human rajlagenase-1 (HFQ) and the Ki for CojH3 ; of ; ; ;;;;;;;;;;; 

;;;;;;;;;; : ;;;; ; ; greater than so, ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;; : inventive (#mppunds: of formula IwherejnX is; OH are preiferabiyseleded \\\\\\:\\\\\\\\\\ 
; ; ;;;;;;;;;;;; ; ; ; from those possessing ki's against Gel A of less than 1 pM, more preferably less ;;;;;;;;;;;;;;; 

; ; ; than 200 nM, and still more preferably less than 50 nM. Assays for determine Ki's ;;;;;;;;;;; 

; i ;;;;;;; ; ; are described in greater detaji /nfra. ; ; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
I;:;::::::::::::::: : Particularly; preferred compounds fajiing within formula I; include:; ;;;;;;;;;;;;;; : ;;;;;;;;;; ; : ; 

;;;;;;;;;;;;;;;;;;;;;;:;;;; 2(jjt)j-;i^ ;;;;;;•;;;;;;;;;;;;; 

;;;;;;;;;;;;;; ; rartwxamide, ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;;;;;;;; ; 2(rh-[4^4^^^ ;;;;;;;;;;;;;;;;;;;; 
;;;;;;;; : ;;;;;;;;;; ; cartoxamide,; : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; : ;;;;;;;;;;;; ; 

; i ;;;■;;;;;•;;;;;;;;;:;; 
;;;;;;;;;;;;;;;; ; carboxamide, ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;;; ; 2(RH-[4-(4-Meth^^ ;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;; : ; ; carboxamide,; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;; 

;;;;;; 2(RH;-[4-(4-m ;;;;;;;;;;;;;;;;;; • 

;:;;;;;;;;;;;;;; ; carbbxamide r ;;;;:;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;:;;;;;;; 

:::: : : ::::::::::::: : 2(R>1 -[4-Phen6xybenzerieStJlfon^ I ! i i i ! : I ! : ! i ! i ! : ^ 

::::::::::::::::::: : 2(R)^^ I::::::::::::::::::::: 

;;;;;;;;;;;;;;;;;;;; carboxjamide,; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;; ;;;;;;;;; : ;;;;; ; 

;;;;;;;;;;;; 2(rm-[4^4-^ -y! jphenp^)ben?enesuifo ;;;;;;;;;;;; 
;;;;;;;;;;;;;; : ; ; ; ; carboxamide,; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;; 



SUBSTITUTE SHEET (RULE 26) 



WO98/50348 



^/US98A»389 



::::::::::::::::::: Carboxamide; :::::::::::::::::::::::::::::::::::::: 

:::::::: :2(R)t^4K^^^ ::::::::::::: 

ic^rbpxamidei ;;;;;;;; ;;;;;;;;;; ;;;;;;;;;;; wyywwwwww ; ; ; ; ■ ^ ; :\\':][\\\\\ : \':]\\':\ 

: : : icarbcocainide; :::::::::::: I :::::::::::: ^ 

• • 2(^1 [[[][[[[ 

: : .[[:\[:[\][[[\[':\ : . rarboxamidei ^i^;^!:;::;;^!!:^:^;:;^^^^!^;^^^ 

2(R>^1 -[4-(4-(2-(^ 

:piperidine-2-carboxamide t 

:::::::::::::::: ::!::::::: : 2(R^f-[4^PymM^^ :::::::::::::::::::::::::::: 

;;;;;;;;;;;;;;;;;;; carboxamidei \\\\\\\\\:\\:\:\\\\\\\\\\\\\^ 
2(R); 3(S]K1-I4^4-Chlprpphen 

::::::::::::::::::: :piperidhie-2-CarbOXamide, \]\\\\\\\\\y^ 

: : : : 2(R), 3(S)-1*[4t(4i-Fluor^ : : : 

! i ; piperidine-2-CarbOXartlidei ::::::::::::::: : :::::::::::^^ 

; ; ; :2(R); 3(S)-l-[4-(4-Me^^ 

::::::::::::::::::: piperidinG-2-CarbOXamide, :::::::::::::::::::::::::^ 

i 2 (R), 3(SH-[4-(4Klmidazol-i -yi)phenoxy)benzen^^^ 

::::::::::::::::::: ; methyl-piperidirie-2-CarbOXamide, ::::::::::::::::::::: 

i i ; ; 2{R)i 3(S)-1-t4-(4K!mid£co!-2-yl)phen ::::::::::::::::::: 
i \ methyj-pjperidine-^^ 

: : 2(R); 3(S)n1-[4-(4-(imid^ 
: : : m6thyl-piperidine-2-carboxamide, - '^^ 

;;;;;;;;;;;;;;;;;;;; 2(R)i 3(s;nH4^4-(Ftyr^ ; 

: ! : methyl-pjperidm^ \Y\\\\\\\\\\ 

\ \ ;2(R), ;3(S)-i-i4-(^(Pyraz^ ; ;; : ;;;;;;;; : ;;;;; ; 

:::::::::::::::::: : nrethy^pipe^ : : : 

; 2(R), 3(S>ii-[4-(Pyi^^-yi)oxybenz : : : 

! ; i pipendin^^ ! ; i ; i ; ! 

Y'\\ 2(R)-2-[4-(^ : : : 

:::::::::::::::::::::::::::: 2i(R)^2-[4-(4^Chlorbpheri 

! : : ; : '. hydrox^3 : meWylbutahamide,: : : : \\]:\\\\^ 
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: hydiWty-3Hrinieto^ :::::::::::::::::::::::::::::::::::::::: 

! ! : WWW ;2(R)^2-[4H(4-Chtprophen ; ; ; ; ; 



; i hYdi^^methylb www\\^^ 
2(R)r2-[4-(4^^ 

: ! i : hydrbxy-^i^ j j 

; ; :hydrqxy-3k^ i ! ! i i H ! ! i i i • ■ i ■ i ! i i 

\ :::::::::: I ::::::::::: : :2(R)r2;{4-{4TChto^ ; : : : 

j :2(R)-2^4^^ ::::::::::::::::::: 
:::::::::::::::::: amino-!^^ ; 

:::::::: : :: I : ::::::::::::: : : 2(R)g-[4*(44^ ; [ ; 

::::::::::::::::::;: hydroxy-^ 

\ \ 2(R^2-[H4-Chlorpphenoxy WWW 
\ hydroxy-;^ ; : ; ; 

I:::;::::::::::::::::::::::: 2'(R)&^£(4£M^ I:::::::::::: 

hydrbxy-2^ydbh^ '^^^'-^ 
I::::::::::::::::::::::::: : : 2{R)-2H^^ ::::::::::::::::::: 

i i i ; ; ; ; ■ : i ! : : laminorN*^ I ! I!::::: 

:::::::::::::::::::::: :2(R)^2^(4^Chioix)pheno 
::::::::::: : : hydrbxy-2-fl^^ : : : 

;;2(R)-2^4-(^^ :::::::::::::::: 

; ; ; aminq-N-hydro 

; ; : ; 2(R)^2^ WWWWWWWWWWWWWW 

::::::::::::: hydrbxy;-2-(1-me^^ : : : : : 

:::::::::::::::::: : : 2(R)r2-[4r(4-Chlbro^ WWWWWWWWWWWWWW: 
:: : I::::::::::::::: : HydrQXy-2-(1-aC^^ ::::::::::::::::::::: : :: : 

2(R>2-[4-(^ :::::: : :::::::::: : 

::::::::::: aminO^N-hy^ j : ; 

ww %i$y$^^ \ ww 

WWW. : dihydro^iltiahiarriide,: ::::::::::: ::::::::::::::::::::: ^ 

; SHmetbq^butanamid WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW 
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::::::::::::::::::::::::::: 2(R),3(R)-2-[4H4-Chloro^ ::::::::::::: 

: ; ; 3-(2-metho^ [\\[\\\\\]\[\\[\\\\\\\\\\ 

i2(R> t :3<R); 3(2XS)>2^ 

::::!::::::::::::: : hydroxy^^XOW^ \ \ 

: : : : 2(R),:3(R)-2-[4K4 : Ch^ 

3-[(i-methy^ ;;;;;;;;;; 

::::::::::::::::::::::::::: 2(R)-2-[4-(4^hlorO^^ :::::::::::::: 
::::::::::::::::::: methyl piperidin^yOacetamide,: 

\\\:\\\\\\\\\\\\\\\\\\\\':\\ 2(R)-2-[4-(4-GWQrophenp ::::::::: 
:::;:::::::::::; : Cyclohexylacetarnide \\\\\\\\ 

^ 2(R)-2-[4^4^hlorophenoxy)benzenesulfon ::::::: 
::::::::: : (tetrahydror2H-pyra^ 

::::::::::::::::::::::::::: 2(S), 3(R)-2-[4-(4-C ::::::::::::: 

;;;;;;;;;;;; 3-[(5-methy|isoxazoi-3-yi)me^ i;;;;;;;:;:;;;:;;;;:;;;::;;::;;:;;:;;;;::;;::;;;;; 

2(S), 3(R)-2-[4^(4-ChioiT)phenoxy)be 
^ ; 3-[(pyHd-2-yl)m^^ ; ; ; 

::::::::::::::::::::::: : : 2(8), 3(R)-2-^ ::::::: 

; i ; 3-[(1-methylimidazbl-2-yl)methylsu ; ; ; ; 

2(S) y 3(R)-2-[^^ i ■ 

::::::::::::::::::: 3-i(1-methylpiperidin4^ : : : 

]': : .\ [ .\[':\':\\':\\[':\'::':':':\\':\ 2(SJ r 3(R)-2-^ 

3-[2^dimethyia^ : ; ; ; 

;2(S)-2-[4K4-Chlorophenoxy)benzenesulfonyl](m ; ; ; ; ; ; ; 

methylispxazql-3^yl)^ 

::::::::::::::::::::::::::: 2(S)-2^[4^4^ChlOlbphen^ 

[(pynd-2-yl)me%lsu^^^^ : : : 

i ;^ i ;;;;;;;;;;;;;;; ; 2(S)-2-[4-(4-Chlq^ 

2(R), 3(R)-2-[4-(4-Fluorophenoxy)ben ; ; ; ; ; 

::::::::::::::::::: tiihydroxybutanamide, \[\\\\]\] \ : ]]^ 

::::::: : ;2(R), : 3(R)-^^^ : ; : : 

! ! i !3-methbxybutariamidei j : j 1 1 

[WW ?(R j, 3(RV~2-[4^(^ ::::::::: 

::::::::::::::::::: :3^2-methoxyethOXy)butanar^ \\\\\]\\\\\\\\\\\^ 
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2(R), 3(R),:^^ : ::::::::::: : 

:! : hydrOXy^3-[(5K)XOpy^ :::::::::::::::::::::::: 

: : : : 2(R), 3(RHH ::::::::::::: 
V:: 3^[(1-methyiimida2raW i :::::: : 

meth^^^^ : i ;;;;;;; i i ;;;;;; ; ; 

: :::::::::: ::::::::::::: : 2(R)r2r[4-(4-Flu6^ 

: ! i J ImetHylbUtiainjamide,; ; I " : ; ; ^ I i : : ! : : : 

\\ ! i2(Rj^2-[4^ ::::::: : ::: : ! i!:. : 

;cyclpheX^acetamide,: : : : : 

: : : : :2j^)r2K4H(4-Flubr6j^ :::::::::::::: : :: : 

:(tetrahydrb-2^ I:::::::::::::::::::::::::::::::::::::: 
!:::::::::::: :2(S), 3(R>2-[4^(4^FlMQrX>pK :::::::::::::: 

; : \ :3-t(&methyfe^ \\ : ; ; : 

::::::::::::::::::: : :2(S), 3(R)-2T[4r(4rFIUOr^ ::::::::::::: 
::::::::::: :3r[(pyri^^^^ : 

::::::::::::::::::: : :2(S)< 3(R)h2-[4-(4-Fto ::::::::::::: 
\ \ \ ;3-[(i-methyljmW :::::::::: 
:^ ::::::::::::: : : :2(S), 3{R)-2^[4^4^ ::::::::::: 
:::::::::::::::: : 3i-[(1 i-methylpiperidih^-yl)lT^ : :::::::::::::::::::: 

\\V:\\ ; 2(S) t 3(R)-2^4H4-Flu6rophen : ::::::::::: : 

\\\\\\\\\\\\\\\\\\\ ^[2-(dimet^ :::::::::: 

\ \ ;2(S^2-[4H(4-Fiuoroph :::::::::::::: 
::::::::::::::::::: : methyl!^ ::::::::::::::::::: ^ 

:2(S^2H4^ \\\\\\\\\\\\\\\\\\ 

\\ \ [(pyrid-2-yi)m^ 

\ ; I :2{S^2-[^ \'-\\\\\\\\\\\\ 

: : methylin^ \ \ \ 

: : 2(R); 3(R)42-[4r(Fyri : : : 

'::::::::::::::: : idihydrbxybutanahiide,: :::::::::::::::::::::::::::::::::::::::: 

::::::::::::::::::: : 2(R)i ;3(RH?H4H(Ftyn^^ ::::::::::::::: 

\\:\\\\\\\\\\\\\\\\\ methc»c/birtanamide, ;;;;;;;; 

2(R), ;3(R)^2-[4H(Pyfa : : : : : 

methdxyeth6xy)butariamide; I:::::::::::::: 
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2(R)i :3(R), 3(2'(S))-2-[4-(Pyrid^-yl^ 
:::::: : : hydrbxyrS-K 

:::::::::::::::::::::::::: : : 2{R)^2-[^ ::::::::::::::: : :::: i : 

\ : \V::\\\[\\\\\\\V:\ meftyi|^tanamide, \'::\[\\\\[[':[\][[\[\\\\\\\\ : : [[^^ 

:::::: 2(R>2^^^ ::::::::: I : 

:::::::::::::::::::: CyclohexylacetamidiSi, ::::::::::::::::::::::::::::::: 

\V: 2(R>2«[4-(Py^ 
; cyclppentylacetamide, 

::::::::::::::::: : : 2(R)-2-[4-(P^^ :::::::::::::::::::::: 
:::::::::::::::::::: Cyclopropylacetamtde, ::::::::::::::::::::::::::::::::::: 

:::::::::::::::::: : 2(Rf 2-[4-(Pyrid^^ ] [ \ 

' ; ; (tetrahydro-2^ 

: ; : : : 2(5), 3(R)-2-[4h(F^ : : : 

:::::::::::::::::: [(5-methylisoX : : : 

2(S:)-2-[4-(Pyrid^yl)to^ : : 

\Y:\\\\\\:\:\\:::'::': (hydroxym^ :::::::::::::::::::::: 

2(S>2^ :::::::::::::::::::::: 

[(phenyijmeth^ : : : 

i:::: : i i : 2(S)r2-[4-(Pyrid4-yl)0^ : : : 

[':'-. fluorbphenyi)^ 
i i i ! i ! 2(S)^2-[4-^^ 

:::::::::::::::::::: meth)^ : : : 

: : : 2(R)-2*[4-(4-Bromopherioxy^^ ::::::::;:::::::: 

::::::::::!:::::: : : ftlethylbutanamidei I::::::::::::::::::::::::::::::: 

; ; ; 2(R)h2^ :::::::::::: 

methylbutanamiclei ; ; = E::::IE::E:E::r 

:::::::::::::::::::::::::::: 2(R)-2-[4-(4^FIUOrO^ ::::::::::::::::: 
:::::::::::::::::::: methyl butan amide; : : 

: ; ; methyibutainam 

\\[\^ 2(R]h2-[4K4-Meth : ; ; 

:: : ::::::: : ::::::::: imethylbutanamicie; : : : 

: :::::::::::::: I ::: : ::::: : : : 2(RJ-2-[^PheTO ]\\]\[\\::\^ 

;methyibutahamiide^ ; 
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:::::::::::::::::::::::::: :2(R^2T[4:-(Biphehyf^ : : : 

' : : : iamide; ; : : : :::::::::::::::::::::::::::::: I:::::::::::::::::::::::::::::::::::::: 

: : : : : :2jpH2-[^^^ : : 

::: : ^ :2(R)^2-[4>(^ : : : 

::::::::::::::::::: :hydrOXy-3-^ i 

':]':'::': j :2(R^2t[^ ::::::::::::::::::::: 
: : :hydrpxy-3-meihylb^ 

: ::::::::::::::::::::::::: : :2(R)-2-[4^^ : : : 

::::::::::::::::::: lamino-Nrhydrb^^ :::::::::::::::::::::::::::: 

I:::::::::::::::::::::::::: 2{R)-WW :::::::::::::::::: 

;azepine^^rbpxamide^ ; ; ; ; ; ; 

: ;2(R)^H^^^ I:::::::::::::::::: 
::::::::::: : :azepihe^-2K^rboxamide; ^ ^ ^ ^ ^ : ^ ^ ^ : : ^ ^ 
I:::::::::::::::::::::::::: :2{R)-1H^(4-R^^ ::::::::::::::::::: 
::::::::::::::::::: azepine^^rbOXamide, [ \ ^ 

i2<R^1-[4-;(4-Methy(^ ::::::::::::::::::: 
:^epine-2^rboxamlde^ [\\\]\\\\\\\\\]\\]\ 

: : :2(R)r1:-[4-(4-Meth6^ Hr: ::::::::::::::: 

:!:::;::::::::::::: ^epihe-^^rbbxamide, I:::::::::::::;;:;;;::;:;;:;::: 

I::::::::::::::::::::::::::: ?(&)- H-aZ$piri8-2- \\\\\[\\\\\\\\\\':\ 
:::::::::::::::::: : Xarboxamnide,; : : : : : : : : : : : : : ; : \\\\\[^\\[\\\\\\^ 

I:::::::::::::::::::::::::: :2(R)ri-[4T(Bipheri^ ::::::::::::::::::: 
: : : :^^in^2^rbbxamidei 
:::::::::::::::::::::: : : 2(R)|-1;-[4^4r(lmW :::::::::::: 
:::::::::::::::::::: CarbOXamWe,; [\[\\\\\\\\\\\\^ 

i i ! i 2(ffyfc{^ : : : i i i 

::::: : ::::::::::::: : i;H-azepin^2rCarbdxatmide; : : :::::::::::::::::::::::::: 

:::::: 2(R}-:^ :::::::::::::: 
1;H-azepine-2-CafbpX^ ::::::::::::::::::::::::::::::::::::::: 

?(RM4^ ::::::::::::::: 
:::::::::::::::::::: 1 H-arepine^2^rbO^ : : : 

: : :::::::::: i : 2(R)k1-[4T(4-(Ftyr^Ol-^^ :::::::::::::: 
:::::::::::::::::::: 1 H-azepihe-2HM*pxamkie,; ^ 
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:::::: : ::::::::::::: hexahydro-1H-az^^^ ; : \\ 

::::::::::::::::::::::::::: 2(R)-1;-[4#y^ H-azepirie-; 

[\[[[\\':[':[[\':\[':\\\ 2^rbpxamide r 

::::::::::::::::::::::::::: 2(R), :3(S;H1r[4r(4^CW^ :::::::::::::::::: 
::::: : ::::::::::::: : hexahydh>1 H-azepihe-2-cartoxamide, ::::::::::::::::: 

.[[[[[[[WW hexahydrp-1 H-azepine-2-cajfcoxamide, ; ; ; 

::::::::::::::::: : : 2(R),:3(S)-i^^ : : : : 

: hexahydrO-1 H-azepine-2-Carboxamide,: :::::::::::::::::::::::::::::::: 
\V: ::::::::::: i 2(R),3(S)t1 -[4H(4^lmid^ :::::::::::::::::: 

;;;;;;;;;;; methyl-hexahydro-1H-azep^ ; ; 

; ; ; ; ; ; ; i ; ; ; ; i i ; ; j 2(R),:3(SH -[4-(4^lmid^ol-2^ : : i 

I:::::::::::::;::::: methyl-hexahydra-:1 H-azepine-2-CarbOXamide, : 

:::::::::::: : : 2(R) t : 3(S)-1 r[4K4^liTM :::::::::::::::::: 

methyl-hexahydro-1 H-azepine-2-carboxamide, ; ^i;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;^-;;;;;;;;;;;:;; 
2(R),; 3($H -i4-(4-(Pyr^^ 

:::::::::::::::::::: methythexahydrO-1 H^azepine-2-carboxamide, : ^ :::::: ^ :::::::::::::: : 

; 2(R),: 3(S>:1 r[4K4r(^ 

;;;;;; methyl-hexahydro-1 H^epiite-2-caitdxamide, ; ; 
; ; ; 2(R),3(S)^i-[4^^^ 
:::::■:::::::::: : hexahydrq-i H-azepine^2^ii)oxamide, \ \ \ 

and pharmaceutically acceptable: prodrugs,: salts, -and : solvates thereof, : : 
]]\'\\': : ': : . : .[[[ : .':'.':':[':':': : . y :': : . The present invention iis further directed to methods of inhibiting : : I : ! 

; ; ; metalloprptelnase activity, for example in mammalian tissue,; by administering: a ::::::■::::■::: 
: ; ; : compound of formula ), or a pharmaceuticaily acceptable prodrug; salt, or solvate ; j i ; 
■:::::::::::::::: thereof; Thei activity of the irivefitiye compouHds as inhibitors of metallppipteinases^ 

such as MM Ps (including strong ::::::;::. 

and/prTNF-'* cpnyertase,; may; be measured by any of the: methods: available to ; i : : : : 

:::::!::::::::::: ! thoseisWIIedi in :the art;:inclucling:jfh:w^ and/or in yrfra assays: : Examples ;pf Suitable ; ; : 
:::::!:::: i assays for activity measurements include: those: described; m Anal. Biochem;, '■ ;;;;;; | ; 
; ; : ; vol. 147; p: 437 (1985); Anal; Bibchem:- vol.; 1 80, p: 1 1 ;t0! (1 989);! FEBS; vol: 96,:p.; \\[\\\\\'' : 
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; ; ; 263 (1992); and European; Patent Application No.; p 606 046, the disclpsures of; ;;; : ;;;;;;;;;;;;!; ; 

whichare incorporated: herein: by reference.: ::::::::::::::::::::: 
::::::;:::::::::::::::::::: Administtatiph ;pf Ihe romjttUnd.S 6f formula; j, pr their phartriacelitically: I:::::::::::::::::::: 

;;;;;;;;;;;;;; acceptable; pro^ may be performed according ;to any of the ;;;;;;;;;;;; 

;;;;;;;;; ; 3^^ed:mqdes ;of a^inistot^ suited in; the art; illustrative ;;;■;;;;;;;;;;;;;: 

I::!":::::::::::::: examples of suitable inrwdes of administration include oral,; nasal,: parenteral, topical; ;::::;:;:;::;; 
;;;;;;;;;;;;;; wn^&^i 9 \mki^^i: Preferably, the ;rtidde of adrninistfation is oral; ; ; ; ; 
;;;;;;;;;;;;;;;;;;;;;;;;; The inyentiye cpmppunds of jfoanula ;l f ; or their pharmaceutic^ily Acceptable ;;;;;;;;;;;;; ; : ; 
:;:;;;;;;;;;;;;;;; prodrugs, sajts; or sojvatesj may be adminjstered as a pharmaceutical imposition ::::::!:::::::: 
in any suitable pharmaceutical form recognizable to the: skilled; artisan; ; Suitable ::;;;;;;;:;;;;;;;: 

I:::::::::::::::::: pharmaceutical forms include, btitare h6t:limited: t6; :SO!id, Semisolid; liquid, Or I ::::::::::: : ::::::: : 
;;;;;;;;;;;;;; lypphilized formulations^ SUCh as tablets^ pOWderS.C&p^ :::::::::::::::::::::::: 

;;;;;;;;;; suspensions, and aerosols. Preferably^ thepharrrte atabletor ;;;;;;;;;;;; 

;:;:;;;:;;;;;;;:; capsule for oral administration.; Thej pharmaceutical ; composition ; may also; include :;;;;;;;;;;;;;;; 

::::::::::::::::::: Suitable excipients, diluents, Vehicles, and Carriers, as Well as Other pharmaceutical^ ::::::::::::: 

;;;;;;;;;; atfive agente; depending upon the intended use. :::::: 
;;;;;;;;;;;;;; Acceptable! methods of pre^ forms of the 

;;;;;;;;;:;;;;;; ; pharmaceutical compositions are known to those skilled in the art, ; Fprexample, ;;;;;;;;;;;;; 

pharmaceutical preparations ;may be prepared following conventional techniques of ; ;;;;;;;;;;;;;: 
;;;;;;;;;;;;;;;; the phariTiacieiutical chemist involving steps suchas mixing; granulating, and :::■:::::::: : ::::: : 
;;;;;;;;;;;;;;;; compressing when necessaiy for tablet forms, or mixing, fjllirig. arid; dissolving the: 

:;;;;;; ingredients; as appropriate, to give the desired; products for oral* parenteral,; topical; WWWW ::[]]][ 
::;:::::::::::::::: intravagirial, intranasal, intrabronchial,;in^ocuiar, infraaurai, and/pr rectal ; ; ; ; 
I:!:::::::::::::::: administration: i lllustrative examples-of such methods: indude those described in : 

;;;;;;;;;;;;;;;;; Remin^Qn^ iBthedition {1990): ;;;;;;;: 

;;;;;;;;;;;;;;;;;;;;;;;; Solid or liquid pharmaceutically acceptable carriers; diluents,; vehicles,: or ::::::::::::::• 
;;;;;;; excipients may be employed in ^e phannaceuticai comppsitipris: ; IHustrative sdlid: 1 1 ! ! : ! ! ! : I ! ! : : : : 

carriers include starch, lactose. c^dum sujphate dihydrate; terra aiba; sucrose,; tajci ;;;;;;;;; 

gdatih;:agar, pectin,: acacia, magi^iiin^steara^ add:; Illustrative liquid ;;;;;;;;;;; 

;;;;;;;;;;; earners; include; syrup,; peanut oil,; olive oil; saline solution, aridiwateK: Thecarrier or :::::::::::::: 
;;;;;;;;;;;;;;;; diluent mayin^ miaiterial,;such asglyceryl I:::::::::::::::::::::::: 

;;:;;;;:;;;;;; mono^eai^eor ;giyce^| disparate, alone pr with; a wa& ; When a liquid; carrier isE 
:::::;:;:::::::; used,;the preparation may bain the; form of a syrup,; elixir,: emulsion,; spfr gelatin j ! ;;;;;:;;;;:::;;;; 
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::::::::::::::::: capsule, sterile injectable liquid (e.g. solution); ora; nonaqueous or aqueous liquid : ' : 

:::::::::! : i SUSpensiOli: [ \ \ \ \ \ \ \ \\ ; j \\ \ \ \ \ \ \ \ \ \ \ ; \\ \ \ \ \ \ ; i i i i :::: i i i ! 

:::: : :::::::::::::: i i I i ! i : A dose of the phamriaceuticar^ at ieastatherapeutiGaliy; ; ; 

;;;;;;;;;;;;;;•;;; effective amount of the active impound (Lei; a compound of the: formula I; or a : : 
:!:::::■::::::::::: phanTiiaceutically acceptable prodrug, salt, or solvate thereof), arid preferably: is 
::::::::::::::: made up I of: brie; or more; pharirhaceutiral dosage; units. ; Ah; exemplary; dosage unit WWW 
;;;;;;;;;;;;;;;;;; for a mammalian host contains an amount of from; 01 miiligram up to 500 milligrams 
;;;;;;; ;of active compound per kilogram body weight of the host, preferably 0.1 to 200; ; ; ; 
WWWWWWWWWWWWWWWWW milligrams, more preferably 50 milligrams; or less, and even more preferably about : ; 
;;;;;;;;;;;;;;;;;; 1 0 milligrams or less; per kilogram of the host weight.; The selected dose may be: : • 
;;;;;;;;;;;;;;;;; administeredtqa; mammal, for example,; a human; patient; in need of treatment ;;;;;;;; 
;;;;;;;;;;;;; mediated by Inhibition of metalloproteinase activity^ by any known method; of ;;;;;;;;;; 
;:::;:;::::::::::: -administrating the dose including: topically, for example, as an ointment or cream; : : : 

;;;;;;;;;;;;;;;;;; oraiiy; rectaiiy; for example,; as a suppository; parenteraiiy by injection;; or ;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; continuously by iritravaginal,; intranasal, intfabrbrichial, intradural, or intraocular ;;;;;;; 
;;;;;;;;;;;;;;;;;; infusion. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;; 

;;;;;;;;;;; The amountof the inventive compounds; salts, solvates; ;and/pr prodrugs to;;; 
;;; : ;;;;;;;;;;;;:; be administered willvarybasedupori a number of factors, includinglhe specific : : : 
;;;;;;;;;;;;;;;;;; metalloprbteinase to be inhibited, the degree of inhibition desired , : the; characteristics ; 
;;;;;;;;;;; of the mammalian tissue in which inhibition; is desired, the metabolic stability ; arid; ; ; 
;;;;;;;;;;;;;;;;;; activttyof the particular inventive compound employed, and the mode of ;;;;;;;;;;;;;; ; 
;;;;;;;;;;;; administration.; One skilled in the; art may readily determine a suitable dosage ; ; ; ; ; 
;;;;;;;;;;;;; according to methods known to the art; ; Preferably, the amount of inventive ::::::::!:: 
;;;;;;;;;;;;;;;; compound of formula I, or their phaithaceutically acceptable prodrugs;,; salts, or ;;;;;;; 
;:;;:;;;;;;;;;;;;; solvates, administered ranges from 0.1 mg/kg body weight to; 1005 mg/kg body; ; : ;;;;; 

:::::::::::::::::: Weight per day. j j ; ; j i j | j ^ ! : I : I ! ! ! : 

;;;;;;;;;;;;;;;;;;;;; The inventive compounds, and: the salts, solvates, and prodmgs thereof; may ; 
;;;;;;;;;;;;;;; be prepared by employing the; techniques available in the art uising starting materials: 
;;;;;;;;;;;;; that are readily available. ; Exemplary methods of preparing the inventive compounds 
; ; : are described; below. .; in the follpvying schemeSi unless; otherwise; indicated,; R, ; Rj>; : ; : 

: : and Ar:are as defined above. I::::::::::::::::::::::::::::::::::::::::::::::::::::::::-::::::: 
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Scheme 1 




la 



As illustrated in Scheme; 1 .hydroxamic acids of formula la (compoundsof : : : 
formula j where X is;-NH^H) ran be prepared byreactingthe cortespondihg! \\\ 
rarboxylic acids of formula lb:(compqunds of formufa I where X is -OH jwith; ;;;;;;;;;; 
ihydroxylamine Jri the:presence of a suitable peptide coupling ireagent, for example; ; 
1 ,1'-ciarbohyldimidjazde,; N-(dimethyla™ carbodiimide,: !::::::::::::: 

benzotnazol-l-ylpxy-tri hexaflubrbphbsphate; or!:::::: 

propanephosphonic anhydride in an inert polar solvent,; such as dimethylfontiamide.; 
Alternately; compounds of formula III can be reacted with hydroxylamine in a 
suitable -solvent: mixture,: such as:THF/t-buianoVd^ qr ; ; ; 

water/dichloromethane,: preferably at :0: P C, to givehydroxamic aickis of formula i. 
Compounds of formula HI are: generally prepared; in a form directly useful for further: 
feactibh: without isolation, by; allowing cartoxylic acids of formula lb to react with ; : : 
thionyl chionde of Qxalyl chlonde; preferably ih tlie presence of a catalytic amount of 
dlmethyifo^ dichqrpmethane solvent at -78; -C to room tempieifature.; ::::!!: 

;;;;;::; Alternatively; ;the coupling ;reactiqns described above may be carried put with; 
compounds of fqrmulalb (or III) arid 0 j ; 

(where Pg is a suitable proteding grbup, such as: benzyl,: tert^butyl/t- :'::::::::::::::: 
butyldiitiethylsilyl; or t-butyldiphehylsilyl) to give compounds of fb'miulaiiVi,: :::::::::::: 
; Deprotectibn of impounds; of formula IV: using; conventional methods (for example; : 
see; ■Protective Groups; in ;Organic;Synthesis"i T W.Gfeehe and :P.:G. MLWuts; II:::: 
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WileY-(nterscience: 1 99 1 ; the disclosure of which ; is incorporated: herein by reference j 

provides Compounds Of formula la.: :::::::::::::::::::: 
Scheme 



Ar. 




As shown in Scheme 2, carbqxylicacids of formula lb can be prepared by 



:;::::;:;::::::: reacting N-substituted-a-aminq acids off formula V with arylsulfonyl chloridesof; ;;;;;;;;; 
::::••::::::::::::: -formula VI, under biphasic basic conditions as described, for example, in "the 
::::::::::::■::::: Chemistry of the Amino Acids",; JP; Greenstein and M.Winitz, Robert E. Krieger: ;•;:;;:;;;;;;;;;; 

Publishing; Company; 1984, p.; 886-889, the disdosure of which is incorporated: ::::!:::::: 
;;;;; : ;;;;;;;;;;;; ; herein by reference. ;;;:; : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; : ;;;;;;;;;;;;;; ^ 

::::::;::::::::::: ; Alternatively, ;rart>oxylic acids lb can be; prepared by reacting; N-substituted-a- ;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;; amino acid derivatives; Vll, Where Pg is any suitable; protecting group; as described > ;;;;;;;; 
;;;;;;;;;;; forexample, in "Protective Groups; in Organic Synthesjs", T.W Greene and ;P G. : M, ;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;; Wuts, Wiley--lnters;cience;i99;i (thedisclbsure of which;is inicorjX)rated here|n by;;;;;;;; :: ;;;;;;;; 

:;;;;;;;;;; reference); with iaryEsulfcriyl chlorides; VI to givesulfonamides VIII under any of a; ; ; ; ; ; ; ; ; ; ; ; ; : : ; ; 
;;;;;;;;;;;;;;; variety of reaction conditions that have; been reported ih:the literature for the; i i ::::::!::: i : i i : 
;;;;;;;;; ;sulifonylatlon of amino acid; derivatives (see, for example, H"he Chemistry of the ;;;;;;;;;; : 
::::::::::::::::::: Amino Acids", J.P; Greenstein and M.Wintey Robert E; Krieger; Publishing; ;;;;;;;;;;;;;; 
;;;;;;;;;;;; Company,; 1984, p; 886-889); ; peprotection;of yiH to give the acids lb can be carried ; ; ; 
;;;;;;;;;;;;;;;; out as appropriate to theprotectfrig; group iPg. As is evident to Jttiose: skiiled ; in ;the 
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: art,: mahipulaiibhs of functionality: in the groups R\, R 2? ;ahd/or Ar may bereadjly ; ; : 
: effected :at the stage of VII prior to theideprotectioh of VIII to lb ArhirioaadsV are 
! OTrhmeraally-availa^ cari: beprepared according to methods familiar to those: 



Scheme 3 



:;:!!!!;!!*::::;: I;;!!!: iliiiiiw!!:!!!::!;;;;!:::; 



: I::::::::::::::::::::::::: :lh Cases where thfe N-SUbstitUfed a-amihoacid 6f formula! V is hot readily: : : : 

; ; ; ; ; ; available; the sequence Shpwirin Scheme 3 can be employed to prepare; ; ; ; ; 
;;;;;;;;;; compounds of formula Vi\l (n this case,; protected g^mjno acids of formula JX are : : 
::::;;: sulfonyiated ;as described above to provide sulfonamides of formula ;X>; Treatment of 
H ! i • ; i i i ! i ! i ! i ! ! ! I !Xi : a H abating agent R^-Xin the presence of a suitable base, such as : ; ; 

potassium carbonate cir siodium hydride;:in a aprotic solvent, such as N,N- : : : 
I::::::::::::::!::: dimethylformamidei atO-C to 6Q 9 C, preferably at 25-C, for \ to 241 h provides: :::::: 

::::::::::::::::::: COmpQUhds Of formuteiVl'li.; \ \ I:::::::::::::::::::::::::::::: 
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Scheme 4 




In; some cases, elaboration of the group incpmpdurids of formula X is; 



advantageous; one such sequence is outlined in Scheme 4, above;; In Scheme; 4,; ;;;;;;;;; 
;;;;;;;;;;;;;;;;; is hydrogen, an alkyl group,; a cydoalkyl group, a heterocycloalkyl group, an aryl 

;;;;;;;;;;;;;;;;;;; group; or a heteroaryi group; and y is oxygen or sulfur. The reaction scheme ;;;;;;;:;;;;;;;;;;:;;; 

;;;;;;;;;;; proceeds as follows. Sulfoh^atjbri of D^-amiho-P-hydroxy amino esters of formula; ;;;;;;;; 

; ; ; XI (e.g., esters of D-serine when R 4 is and esters of D-allb-threbnine when is ;;;;;;;;; ; 

• ; ; Mej with; sulfpnyl chlorides of formula Vlas described above provides compbuhdsof ;; : ;;;;;;;;;; 
;;;;;:: foirnulaX-a: Treatment of sulfonamides of formula X-a with diethyl azodirarboxylate ;;;;;; 
;;;;;;;;;;;;;;;;;;; and tnphenylphosphine in a suitable inert solvent,; such as tetrahydrofuran* at OX to;;;;; ;; ; 

;;;;;;;;;;;;;;;;;;; 50; °e for ;i to:24 h provides suifonyi azindines of formula xii. treatment of ;;;;;;;;;;:;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;; aziridines xii with alcohols r^oh (Le:, where r^is -ORi 0 j or thiols r 10 -sh (l;e;; ;;;;;;;;;;;;;; ^ ;; ; 
;;;;;;;;;;;;; where R^is -SRjb) in the presence of a suitable acid dataiyst; such as boron; ;;;;:;:;;;:;•;;;:;;;;;; 

;;;;;;;;;;;;;;;; trtflupride etherate, in; an inert solvent such as diehlbrdmetharie or 1,2- ;;;;;;;;;;;;;;;;;;;;;:;;;; 
;•;;;•;•;;;;;;;;;;; dichlorpethane, for 0.5 to 48 hatO;°Ctp; 60; °C, preferably; at; 25 °C provides; ;;;;;;;;;;;;;;;;;;;; 
compounds of formula X4j.; ;;;;;;;;;;;;;;;; 
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;;;;;;;;;;;; : ;;;;;;;;;;;;; A^sulfpnyl chlorides V! are most readily! available by chldrosulfonylation of [':': 

i : ! i : : : : : ! i ! i ; i ; ; ! the corresponding aryt phenyl ethers XIII,; as outlined in Scheme 5; above. : "lrtf 

;;;;;;;;;;;;;;;;; general, treatment of XIII with a littje; oyer one molar equivalent of chlprpsulfonia acid ;;;;;;;;;;;;; 

::;:::::::::::: ;in a suitable inert solvent, ;such as 1 ,2Klichloroethane or dichioromethane,: at -20^C 
:::::::::::::::: :to 25 :°C:fora period of one to twenty-four hours generates the corresponding: ; : ; 

:::::::::::::::::: Sulfonic add: intermediate XIV. : Without: isolation,: XIV: Cian: be -further Converted fe :::::::: : : : 

::: : ::::::::::::: : the iSUlfonyl chlbride VI by! reactibh: SvitH iaicHlorinatihg agent,! SUCh aS OXalyl Chloride :::::::::::::: 

;;;;;;;;;;; orthipnyl chloride,; and optionally cataityic DMF. ; In some cases,; excess ::!::*:::::::::::::::::::::: 
;;;;;;; chlprpsulfpnic acid is effective at inverting Xl|l directly to VI via the ihtemTediacy of: ;;;;;;;; 
;;;;;;;;;;;;;; XIV. Compounds of the formula XIII are commercially-available or may be readily ;;;;;;;.;;;;;;;; 

:;;;;;;:;;;;:;;• prepared by those; skilled; in the art from commerciajly^vailable materials; by the; ;;;;;;;;;;;;;;; 

::::::::: : : : : : : : U llmah : reactibhi. :::::::::::::::::::::::::::::::::::::: 

I::::::::::::::::::::::::: Other CbmpOUhdS Of formula I may be jpirepared by methodskriowh to those ::::::::::::::: 

;;;;;;;;;;;;;; sidjledln the art; in a; manner; analogous; to; the general procedures described abbve ; : 
;;;;;;;; Specific; examples of methods used to prepare the inyentiye cpmppuh are; ;;;;;;;;;;;:;;;;; 
;;:;;;;;::;;: described bejowialorig with illustrative preferred embodiments of the inventive; ; ;;;;;;;;;;;;; 

:::::: : : : :::::::: : Compounds bf formula I; 6r their phiarmareutical|y;aCCeptaW prodrugs,; SaftS, pr ::::;::::::::::;:: 

; ; : ; ; ; : ;;;;;;;;; ; solvates. ; ; : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; i ;;;;;;;;;;;;:;:::;;;;;;;;;;;;;::;:;;;;;;;;;; ;;;;;;;;;;;;; : ; : ;;;; : ; 

; ; ; The following specific examples; are intended to be illustrative of the invientiori :::::::::*!:: 



and shpuld;nbt be construed as; limiting the scope of the invention ;as defined by the 
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appended claims. These examples include; preferred embodiments of th inyentiye 

COmj30Undsi : : : : : :::::::: :::::::::":::: :::::::::::::::::::::::;:::::::::::::::: 

Example 1 : Preparation of Intermediate Compounds of formula VIII-a; 



Example; 1 (a) 4-Phenoxybenzenesulfonyl chloride {Viil-a: z=H} ;;;;; : ; : ;:;;;;;;;;;;;;;;;;::; : ;; 

;;;;;;; To; a stirred soiution of 42.5 g (0.25 mol) of phenyl ether in 200 ml of ;;;;;;;;;;;;;;;;;;;:;;; 
;;;;;;;;;;;;;;; dic^lprpmethane at -20 °G under argon was slowly added 23.3 g(0;20 mol) of ;;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;; chiorpsutfpnic acid, ; After the addition was ppmplete. the reaction was; allowed to ; ; 

;;;;;; slowly warm to room temperature. After 16;h,;150;mL of isooctane waMdded, and ;;;;;;;;;;;;;; 
; ; ; ; ; the solution was concentrated to an; oily residue. Redissplution; in; 200 mLof 1:3 

dichiprpmethane/isopctane and reconcentratipn with cooling to about 100 mL gave a ;;;;;;;; ; 
;;;;;; solid. The supernatant was decanted, and the solid; triturated; with additional ;;;;;;;;;;;;;;;;;;-;;; 
;;;;;;;;;;;;;;;;;;; isooctane and then dried! in vacuo to give 55.2 g of crude 4-phenpxybehzene ;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;; sulfonic acid, the crude acid was dissolved in 200 mL; of dichlorpmethane, arid 22 ;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;; mL(32 g, 0.25 mol) of oxalyl chloride was added,; followed by 2.5 mL of N,N- ;;;;;; : ;;;;;;;;; : ; : ;;; 
::•;:::;:;;;;;;;;;; dimethylfomiamlde. After 2 clays, the reaction soiution was poured into 200 mL of ;;;;;;;;;;;;; ; 

; ; ; ; ; ice water; and extracted with 400 mL of hexane. The organic layer was; washed; with ; : ;;; : ;;; : ;;; 
:;;;;;;;;;;;;;; 100 mL of water and 100 mLof brine, dried over magnesium sulfate^ and ;;;;;;;; : ;;;;;; : ;;;;;;;;; 
::::::::::::::::: concentrated. Recrystallization of the residue from dichloromethane/ispoctanei gave; ;;;;;;;;;;; : ; 

::::::::::::::::::::::::::::::::::::::: 

;;;;;; 38.5 g of 4-phenoxybenzenesulfonyl chloride as a white solid; ;mp 41.5 °G;; ; H-; ;;;;;;;;;;;; ; 

;;: ; !;:;;;;;;;;;; ;^ 1H; J =7;Hz)i7;46 (t,2H; J \\[\\\\\\[[\y 

I.;;;;.;;;;;;;;;;;; =;a 

;;;;;;; Example 1 (b) ; 4-(4-Methylphenoxy)benzenesulfonyl chloride ; {Vlll-a: Z=CH$ ;;;;;;;;; 

;;;;;;;; spjutjon of 1 ,84 g (10.0 mmpjj of 4-methyldiphenyl; ether (J; Ohem.. Sdc., '. : . 
;;;;;;;;;;;;;; ;/^r^;7rans.; *;; 1992^ :4QiM08; which; article; is ;eritireiy iriOTrpQrated herein by: ::::::::::::: : 
^ :;;;;;;;;;; ; reference) wjth 2 ml of dichjprpmethane in an ice-bath was; added; a solution: of :;;;;;;;;: 
chlorosultonic acid; (:0;73mL, i:1:0:mmol)jn;2 mL of dichioro^ ;;-;;; 
;;;;; : : ;;;;;;;; ; resulting rirtxturewas stirred at 0°c;t6:robm temperature for 2 tir, and then oxalyl; ;;;;;:;•;;;;;••;; 
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chloride :(1 i;.1;4mL f ; 1&0 mmoi) wasjadd^ by;0.1;5; ml of DMF. ;;;;;;;;;;;;;i : ; 

The resulting mixture was heated to 40°C for i hr and then allowed to cool to; room: \ '\\\ 

: : : : temperature idvef iaiZ Kr periods The reactfortmMure^S: ice-pH 1 ::::::::::::::::: 

; ; ; phosphate buffer (SOmLj,; then; ertract^;^; ethyl ;acetate:H^ahe(4'3) (3x150mL); \\ ::::::!::! 
: ; The combined prganiciayers Were washed with brine (75mL). The; aqueous; layer; ;;;;;;;;; 
was exiradedwiih ethyl ac&tate/Hexarie(4:3) (1 50mL); The; organic layer was dried ;;;;;;;;;; 

:::::::::!::::::: i : bverNajSO^ then; evaporated; ^ give crude product as white solid. This ;;;;;;;;;;; 

;;;;;;;;;; sblid;was triturated AAoth; hexane and (^lected;by filtration,; then; driwJ under high: :::::::::::: 
;;;;;;;;;; vacuuirrtqigiye 1 ,5K;g;(57^ \\\\\\\\\\\\\Y: 
•^i;;;-^;;;!!;; White solid: ; mp^gS-SOd^^H-NMR; (dMSO-de) S;2;34;(s, 3Hj,; 6.91-6.99; ;(dd, J =::;;:::::::::; 

\ G,55;22; Hv3.92;S f i1;34;Gi;i2-7i;;F6uhd: <bl 

^;^; ;; ;;;;; ^ CI;,; 152,71;.; 

; ; ; ; the ; following compounds were prepared in a similar fashion;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::;;:;; 
:::::::::: Example 1 (c) 4^4-Bromophenoxy)benzenesuffonyI chloride {Vlll-a; Z=Br}. 
::::::■:::::::: From 4-bromobiphenyl ether: (supplier: Aldrich): mp 81 P C. \ : : 

; ; ; Example 1 (d) 4^4^hlorophenoxy)benzenesulfonyl chloride {Vlll^ ::::::::::::: 
;;;;;;;;;;;;;;;;;;;; Frpm4-chlprobiph mp61 ; 9 C \ y ::::':\\':\\\:::::-.\':::':': : \\':':': 

;;;;;;;; Example 1 (ej; 4-{4-Fluorophenoxy)benzenesulfonyl chloride {Vlll-a: Z=F}.; : 
;;;;;;;;;;;;;;;;;;;;;;;;;; From 4-fluorob|pheny( ether (suppljeH Riedd^e Haen j: ; mp 76 °C; ;;;;;;;;;;;;;;;;;;;;;;;;; ; 

; ^ ::;;:;;;;;;; ; Example 1 (f); 4-(4^odophenOXy)benzenesulfonyl Chloride {VH I;:;:;;::::::;;;:;;;; 

^ :: ^ ::::::::::::::::;; : From 4-iodobi phenyl ether (supplier:: Transworld): mp 85-58 °C. ;;;;;;;;;;;; 

Example 1 (gj; 4-{4-Cyanophenoxy)benzenesulfonyl chloride {Vlll-a: Z=CN} ::::::::::!::::::: 
;;;; : ;;;;;;;;;;;;;;;;;;;;;; Frpm^cyanobiphenyie^ mp98-l02 9 c. ; :::::::!:::;;::::::::::: ; 

: ; ; ; Example 1 (h) 4^4^Trif|uorpmethypheh chloride {Vlll-a:; ; ; ; 

;::::::::: ^CFJ From 4-tHfluorpmethylW (J. ChemV Soc.y Perkin Trans; 1. ;;;;;;; 

; ; ; ; 19818, 3229-3232, which article; is entirely inporpprated herein by reference) mp;265-; ;;;;;:; 

: i ; ; ; ;270°C;; • ^ J =;8;4iHz,; 2H),7;i4;(d, ;J ;=;8.7Hz; 2H),;7.65(d,;j;;;; ;;;;;;;; 

:: :;:; : :;;;;;;!;;;:;=; 8.8Hz, 2H), 7:73 (d/ J;= 8;7Hz,!2H); ; ; ; ;^ 

;;;:;;; ;Arial; ;calc.for C^H AS^jGI ;(336:7;i j: C, 46.34;; H; 2:39; S, 9:52: ; Found: ;C f ; ;;;;;;;;;;;; 
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Example 1 (I) 4^Pyrid^^)oxybenz nesulfonyl chloride 



;;;;;;;o; 




From 2-phenpxypyridine (supplienlCN): 1 H-NMR (CDCI 3 j 5; 825 (m,;iH),; 



8.05 (d, 2H, J = 9 Hz), 7.81 (t, 1H, J = 8 Hz), 7.34 (d, 2H, J = ;9;Hz), 7.15 (dd, 1 H, J ; 

;=;? &;&Hz) ; :7:o6 ;(d^ ;ih; j ^;8;h±); 



Example 2: Preparation of Intermediate 44Pvrid[n^vlVoxvbenzgnesutfonyi 
chlorite hydrochloride 




;;;;;;;; To a suspension of 4-(pyridin^yl)pxybehzenesu acid (1;3 kg) in! 
acetonitrile (8 i); wasadded; N,N-dimethylfomiamide (12.35;mL), and the yiscdus; 



reaction mixture was heated to 75 °C. Thionyl chloride (756 mL) was: added to the 
reactibh mixture over 30 minutes. The reaction mixture slowly became less: viscous 



and; became homogeneous after 45 minutes^ which indicated the reaction was : ; ; 
complete. A portion of the solvent (4 L) was evaporated under vacuum; and tert- 



butyl methyl ether (4 L) was added. The resulting slurry was filtered under inert ; ; 
atinbsphere. The filter cake was rinsed; with tert-butyl methyl ether (2 L); and the ; 



solid dried tinder vacuum to yield 4-(pyiidih4-yl)bxybehzehesulf6h^ chloride ;;;;;;; 
hydrochloride (1.35 kg) as a hygroscopic, off-white; solid; of pearlescent flakes:; rhp 



182 °C; ; • H :NMR (CDGlj):: 6 S.ST; (d, J = 7 Hz,;2H), ;8:24:(d; J=;8:5 Hz^H)* 7;50;(d; ; 

; j; =: 8.5 ;hz; 2H),; 7.43; (d,;^ = 7 EHfeJ 



The starting matenai wais prejpiared as follows:; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;; 

;;;;;;;; To a; vigorously stirred solution of 4-phenoxypyndirie (1 kg) in dry 1;2- 



dichlproethane; (3 L) at -1;0?C; under a ;stream of argon > chlorpsulforiic acid; (974 ml) ; ; 
was added slowly. The addition rate of the chlprosujfpnic acid was; adjusted to keep ; 



the reaction temperature below 0°C. : After half of the chlbrosulfonic acid was added^ ; 
the exbtherrii stopped. The cooling bath was removed, arid; the addition of ; ; ; 



chlorgsulfpnic acid continued oyer 3 



room temperature. Whije:.cpntinua!ly purging with inert; gas, the vigbrbuslystirred 



hours while the reaction solution warmed to 
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reaction mixture was heated to 45°C.; : By thin layer ^rprr^ographyi analysis,; ;;;;;;;;;;;;;;;; : 
::::::::::::::: : : more starting material: remained after 20 Hours; ;;;;;;;;;;;;;; 

:::•::: : :The:reacrtibri; mixture wasJebbied to room temperature and slowly poured into 

:::::::::::::::::: ice Cold water (5L);while stimng.; Potassium phosphate tribasic (212 g) Was added; 

! ! i i -a? ^ splid to the mjxture, and this was stirred tor AO minutes foliqwedby addition jpf 

::::::::::::::: Sodium: hydroxide (2M) to jpH 2. After stimngifoM: hour.ithe pH Was Changed to 7 by ::::::::::::: 
the: addition bf Sodium hydroxide :(2M)- Agitation was: Continued for 5 minutes, and ::::::::::::::::: 

;;;;;;;;;; then the! organic layer was drainiedoffanddisraixJ^.; The; mixture wasexfraded a! :!:::::::::::: : 
; ; ; ;secqnd;time with dichjprpmethane (2L)^ the mixture agitated forSrmjnutes^ and the ;;;;;;;;;;;;;;;; 
organic layer drained offanddi^rded. the remajnjng aqueous mixturewas ;;; : ;;;;;;;;;;;;;;;;; ; 

:::::::::::::::::: extracted by: addition :0f dichlbromethane (6 Li),: :tetrabutylammonium:b^ I::::::::::::::: 
I:::::::::::: : Q)i arul sodiuhfl hydroxide t6 pH 7. : The mixture wasiatgitated for 5 minutes and: \ :::::::::::: 

I i ! i i i i i ; i !!;;;; i i the organic layer (bottom) drained into a flask. The e^acrtion procedunB was; I::::!:::::::::::::::: 
; ; ; repeated twice. ; The combined organic was dried over magnesium sulfate, filtered, ;;;;;;;;;;;;;;; : 
:::■::::::::::::: and the solution was concentrated under vacuum to an; oil.; the residual pij was ;;;;;;;;;;;;;;;;;;; 

: diluted with 20% ethahol in: ethyl acetate : (8 : L, : dry), and: hydrogen: Chloride gas; ::;:::;;::::::::::::: 

;;;;;;;;;;;;; added to a; pH of i;.; the solid was;fiitered off and the filter cake rinseki with 20% ;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; ethanpl in ethyl acetate;(2;L) vlhe ; solid was dried underyacuum at 45°C for 1 5 ;;;;;;;;;;;;;;;; 
;;;;;; ^; ;;;;;;; ; ; ;hoursto ^elcl 4-[(pyrid4^yl)o^ben^ as; a white powdery ;;;;;;;;;;;;;;;; : ; 

:::::::::::::::: : : solids : ■^\\\\\\\\\\]\^ 

;;;;;;;;;;;;;;; ;mp ;deci ;>275 nmr (300; mhz, dmso4 6 ):5 ;8;86(dd,; j=i ;s, ta Hz, ;2H)i ;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;; ;7;84;(dd,;j = ;i;5; THz, 2H)7;54 ;(dd,;^= 1.^ 7:4;Hz; 2H); 7,35 (dd ; >/;= i5,;7Hz f ; ;;;;;;;;;; : ;;;;;;; 

;;;;;;;;;;;;;;;;;;;; Anal; calc. for C^HqNO^S: ; C, 52.58; ;H,;3.61 ; H, 5.57; S, 1 2.76.; Found; ;C,; 52;50; ;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;:^ i;2i67:;;;;;;;;;;;^ 

:::::::::::::::::: Example 3: Preparation of Compounds Of Formula I ; :::::::::::::::::::: 



Example 3(a); ; 2(R)-244^4^romophenoxy)benzenesulfonyl][(pyridin-3 
yl)methyl]amino-N-hydroxy^-methylbutanamide ;;;;;;;;::::::::::::::::: 
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Dry hydrogen chloride was bubbled through a -20°C solution of 2{R)-N-{tert- ;;;;;;;;;;; i ; ; ; 

:::::::::::::::: ;butoxy)-2^4^4:-brom^ ::::::::::::::::::::: 

: I ! methylbutahamidie (750 mg, ; 1 127 imbl) in 20; ml of dichloromethane for 1 0 min r and :::::::!::::!:: 
; ; ; ; the reaction was sealed and ; stilted at room temperature overnight/ The reaction :::::::::::::::: 
; ; ; ; was vented, nitrogen was bubbled through the solution for 20 min, and the solution; ; ; ; 
was concentrated to give, after trituration with ether, 689 mg (79%) of 2(R>-2-[4-(4- 
:::::::::: bromophenbxyjbenzene^^ : : : 

;;;;; merthylbutariamide as a white solid: mp 142.3-143 7 ? G; El MS hri/e 533 (M + ) 
;;;;;;;;;;;;;;;;;;;;; Anal. Calcd; for c 23 H 24 BrN 3 0 5 S^HGl ;• c, 48,39; ^4,41 j N,7.36; ; Found:; g; 48.03;; ;;;;;;;•;;;;; 
;;;;;;;;;;;;;;;;;; ;H,4;46^ 

;;;;;;;;;;;;;;;;;; The starting material; was prepared as follows: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

: ; : ; : : : : ; ; ; ; : ; ; ffl Preparation of N4444-brbmophenoxv^benzenesulfbnvn>D-valine t-butyl ester; : : ;;;;;;;;;;;;:;; 
;;;;;;;; : ;;;;;;;; : ;;;;;;;;;To;a; 0 o C suspension of 4-(4-brt>mpphehbxy)berizene sulfohyi; chloride (110 ;;;;;;;;;;;; 

g, 3.16 mmol) in;20 mL of dichloromethane was added a solution of ;;;;;;;;;;;;;; ; ;;;;;;;;;;;;;;;;;; 
i;;;;;;;;;;;;;;;;; diisoproylethyiamine (1 10 mL, 63 mmol) and D-vaiine tert-butyl ester (660 mg, 3.8 ; ; ;;; : ;;;;;;; : ; 
;;;;;;;;;;;;;;;; mol) in 11 mL of dichloromethane. ; The ice bath was removed, and the reaction was :: : :::::::::: : 

;;;;;;;;;;;;;;;;;; stirred for 3 h, diluted with 30 mL dichloromethane, and 30 mi of 1 m hci was added; ;;;;;;.;;;;;;;; 

;;;;;;;;;;;;;;;;;; The layers were separated, and the aqueous layer was washed with 30 rnL of ;; : ;;; : ;;;;;;;;;;;;;; 
■ dichloromethane. the combined dichloromethane fractions were washed with brine, 

; ; ; ; ; dried over MgS0 4 , and concentrated: The residue was chromatographed on silica, 

;;;;;;;;;;;;;;;;;; eiuting with 25% ethyl acetate in hexane, to give 980 mg (64%) of N--[4-(4^; ;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; bromdphehoxy)benzenesuifonyo^ as a white foam. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

::::::::::::::: : : 

;;;;;;;;;;;;;;;;; ; valine t-butyl ea$r, ;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;;;: ;;;;; : To! a solution of N-[4-(4-bromophenoxy^^ t-butyi ester 

;;;;;;;;;;;;;;;;;;; (980 mg^ 2.0 mbl) in SrriL of DMF was added potassium; carbonate (1.53 g, 11 ;i; ^ ;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;; mpl) f ;3-pico|yl chloride hydrochloride (414 mg, 2.53 mol); arid Ki; (67 mg, 0.4 mbl).; ;;;;;;;;; 

; ; ; ; The reaction was stirred at room temperature; overnight. ; An additional 220 rrig of ::::::::::::!::: 
;;;;;;;;;;;;;;;;;;; picoiyl chloride hydrochloride was added, and the; reaction; was stirred for 3 h. ; Water ;;;;;;;;;;;;; 
I:::::::::::::::::: (25 mL) and ethyl acetate (50:mL) were added, and the layers were separated, ;The; ; ;;;;;;;;;;;; 
::!:::::::::::::::: ethyl acetate fraction was; washed! with' bririe; ;dried over MgSO^and! concentrated.; ;;;;;;;;;;;;;;; 

; ; : ; The residue; was purified; by chromatography brv silica, : elutirig; with 35% ethyl Acetate !::!::::::::; 

; in; hexane, to give t.p7g (92%) of N-t4-(4^brompphenpxy^ ;;;:;;;;;;:; 
I:!! I : V. (pyridin^^ylJmethyUp^aline tbiutyt esteras a tan foam. ;; : ;;;;;;;;;;;;;;;;;;;;;; ; 
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i : ffl/j Preparation of 2(RY-N-ftert43UtOXV^ :::::::::::: 
[fpyridih^-vhmethvllamin^ 

I:::::::::::::::::::::::::: Dry:h)^noigeh;CM bubbled through 3 -20 p G:SOlutidn:6f:N^t4^: :::::::::::::::::::: 

i : bljWlibp^^ :::::::::::::::: 

;;;;;; ;;i ;;;;;;;;;; mg, : ;1.6mqj);in 20 ml of d|chlorpmethane fbrlQ min, and the;rea<#qn;was sealed \ \ \ 
::::::::::::::::::: and stirred at room temperature overnight, the reactiqnwas yent^nibpgen was; ;;;;;;;;;;;;;;; 

:::::::::::::::::: bubbled through the Solution for 20: mih;:ahd:the Solution WaS:OTnMntf^e|d:to:give : ^ i i !::::: : 

: : : N-[4-(4-br6ri^^ :::::::::::::::::::::::::: 

;;;;;;;;;;;;;;;;; ; ; hydrpchiqride that was used; without further purification; in; the next step; ; The above; \\\\\\\\\\\\\\ 
^ ;;;;;;;;; ; acjd;was dissolved in 8 ml of dichlorpm^hanej treated with O-t-butyl; hydrpxylamine; ;;;;;;; 
:::::::::::::::::;: hydrochloride; (600; mg,: 4.8 ;moj) f : N^me^yirnoipholine ;(0.92 mL; 8;3 mql); and EDG ;;;;;;;;;;;;;;; 
:::::::::::::::::: (613 mg; 3.2 mol); and stirred: at tobm femf^raturebviernight.: :The reaction was ;;;;;;;;;;;;;;;;; 
;;;;;;;;;; partitioned between wafer and dichlbromethane, ahd the brganic phase was washed: :::::::::: 
;;;;;;;;;;;;; with brine, dried over MgSQ* and concentrated. ; The residue; was purified by \\\\\\\\\\\\\\\\\\\\\\ 
::::::::: : chromatography on silica, eluting with 5%; methanol in dichloromethane, to giye750 ;;;;;;;;;;;;;; 
: : : : mg (79%) of 2(RJ-NH(tert-bufo^^ ;;;;;;;;;;!;; 

::::::::::::::::: ; yl)metJ^^ : : : 

;;;;;;;;;;;;;;;;;;; The following compound was prepared in a similar manner :•::::::: 

: ; Exampje; 3(b) ; 2(R)-N-hycto : i :: i ::::::::::::: I : : 



yl)methyl]amino-3-methylbutanamide 




El MS m/e 473 (M + : 



\\ ; ; Anal. Calcd: for e^H^OsS^HCNO.S H 2 0: C,; 55.14; H, 5,03; N, 78.39; 
Found: 55.40; H; S.-*2r IMJ 
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Example 4. 2(R)-2-{(diethylph sph nomethyl)(4-phenoxybenzenesulfonyl)- 
amino]-N-hydroxyacetamide ; ; ; 



i i i ; A Solution Of ben^ 2-[(diethylphQSphpnpm ::::::::::::::::::::: 

; benzenesulfpnyljaminoiacetate (1 ,0 g> ; 1 .8 mmoi) in 20 ml of ethyl acetate; and 250 ; ; 
mg of 1 0% Pd on carbon; was stirred under 1 atm of hydrogen for 3 h. the reaction 

Was filtered through: Celite ahd: Concentrated.: The: residue,: 2(R)-2- ::::::::::::::::::::::: 

; [(diethylphbsphbnbmethyl)(4-phen acid , was- :::::: 

dissolved In 20 mL of dichlpromiBthane and treated with O-benzylhydrtixylaimine : : : 
; (0.25 g, ;2.0 mmojj,: EDC (0.80 g, 4.1 ;moi), and 4-dimethylaminopyridine;(5P mg; ;0;4; ; ; 

■ mol). : After 3 h,:the reaction was partitioned between: 50 ml of water and 100 mL 

: ethyl acetate: ■ The organic layer was: dried over magnesium sulfate and ■::::::::::::■ 
; concentrate.; The; residue was dissolved in 20 ml of 5%; ethanol in ethyl acetate,: ; : 
and 250 mg of 10%; Pd on carbon was added, and; the reaction was; stirred; under i ;;;; 
atm of hydrogen.: The: reaction: was stopped at approximateiy 70% conversion when 
TLG analysis indicated that over-reduction of theprbduct to the primary amide was : 
; beginning to occur. ; The mixture was filtered through celite and concentrated, arid: . . . 
the residue was purified; by PTLC (1 0%; methanol in dichloromethane) to provide 360 

■ mg (42%) of 2(R)-2-[(diethylphosphonomethyi)(4- ; ; 
; N-hydrbxyacetamide as a white foam: ;FAB MS m/e 473 (M+H) + ; ;;;;;;;;;;;;;;;;;;;;;;; 
The starting; material was prepared as follows: \ \ ; 

(i) Preparation of Diethvir(4-Dhe :;;;; 
;;;;;;;; A solution of diethyl; (N-ben2yl)aminpmethylphosph (2 5 g; 9.7 mmol) in ; 
: 30: ml of EtOH and 0.5 g of Pd(OH^ was stirred under an atmosphere of hydrogen I ; ; 
: (1 atm) overnight. The: reaction was filtered ;through;cel|te and; concert^ 
; diethyl ;amiriomethylphosphonate;(600:mg,:3.6 mol).: The crude phosphonate was ; ; 
; dissolved in; 30 m\ of dichlbrbmethahe, cooled ;tb :0 ? C; arid treated with 4- :::::: ; ::::: : 

phenpxybenzenesulfbn chjpride (800 nig* 3 molj;and;triethylam (1 ml, 7.2 mol").: : 
: The :ice bath ;was removed,; the reaction was stirred for 4;h,;and ;^;mL of 5% ; ; ; 
: wasadded.: Theaqueous layer wasiextracted with 30 mL:of;dichloromethane,^^ ; ; 
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the;cbmbih^ were washed with; brine, dried oyer ; ; ; ; ; ; ; 

rhag hes i u m : sii Ifate t : and concentrated to give :diethyl[(44pheri6xy)te ; ; ;'; ; ; 

:: i!::: : :::::::::: : amiriQITie^^ (1.26; g, 08%) as a I Clear oil- : ^ 

(/flPresa^ ^ 

:::::::::::::::::::: : A:0 o C:SOlutibn:Of : diethyl[(4rphenoxy)benz : : ; 

: ::::::::::::: : phbsphbriafe (1 .261 g, 3.2m6l)iri 20 irtlL:6f :DMF:WaS treated wtth:NaH:(1 30:mg,: 3.3 : 

\\ ; mol) and stirred for 30 min,; Benzyl 2-bromoacetate (6.76 g f 3.3:mol) was added ! ; 1 1 ! : I i 1 1 : i : : : : I 
and the; reaction wasstiiTecl ;for;2 b at &C and allowed; to warm to room; [[[[[[ : .\\':]]\[\\\\[[\[\[[[ : \ 
::::::::::::::::::: temperature. 'After 16; h,;the reaction was partitioned betweenipO ml of ethyl; ;;;;;;;;;;;;;;; 
:::::::::::::::: acefateiand: 50:rriL : of 5%: :aqj.: HCL: :The: organic layerwas washed with brine, dried ;;;;;;;;;;;;;;; 
;;;;;;;;;;; over magn^siuhi sulfate, and concentrated . The residue was; chromatographed bri :::::::::::::: : 
;;;;;;;;;;;;;; silica, ;ejutjng vyith ;40% ; to; 70%; ethyl acetate in hexanei td giye berizyl 2(R)-2-; I!:::::::::::::::;::: 
;;;;;;;:;;;;;;;; [(diethylphosphono (1;.0 g; 56%) ;;;;;;;;;;;;;;; 

::::::::::::::::::: aS:a clearioil.: : : : : : : : : : : : : : : : : : : : : : : : \\\\\\\\\\\\\\\\\^ 

;;;;;;;;;;; Example 4(a) 2(R)-2-[(diethylphosphonomethyl^^ :::::::::::: 

aminoj^cetic acid \ \\\\\\]\]\\[^ 




This compound can be prepared as described in: Example :4: above,: ::;;::;:;;;;:;::;:::: 

Example s. 2(RM W4^rom6phenoxv)berizenesu 



::::::::::::::.::::: : Tb a Solution of 2(Rjh1-i4-(4-brom^^ ::::::::::::::: 

::::::::::::::::::: carboxylic acid:(100 mg) hiidimethyte^ dry), was added N- j ; ; 
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::::::::::::::::::: methYlrTOrpHoline (0.05;^ 

::::::::::::::: Was: stirred for 1 5 minutes at room temperature. : HydtOXyliamine hydnochloride: was :::::!::::::::: 
::::::::::::::::::: added tb the reaction asja! Sbljd followed by additional N-methylmbrph6lihe:(0;07e :::::::::::::::: 

;;;;; : ;;;;;;;;;;;; ; ml), thereartiqn was stirred for three hours,; and TLC showed; rib traciei of starting; ; ; ; 

; ; ; materia). The reaction mixture; was poured into sodium bicarbonate ^solution (1 M; 1 Q ;;;;;;;;;; ; 
;;:;;;;;;;;;;;;;; ml), extracted; wirt eth>i;acetate/hexanes (5:1),;(3 x 50;mi) f ; and the ;cqmb|ned; 

: ! ! organic fractions were wasted with brine,; then water, ; and; dried over sod iu m ! su Ifate. :::::!::!:::: 
;;;;;;;;;;;;;;;; The; solvent was removed, the residue was chrpmatographed with 4% ethanol ;iri ::::::::::::::::: 
;;;;;;;;;;;;;; dichlorpmethane; the solvent was removed from the combined product fractions; ;;;:;; ; ;;;;;;;^;;; 
I;;;;:;;;;;;;;;; and the residue was solvated in refluxing ethyl acetate. ; Isoqctane was added to this ;;;;;;;;;;;;• 
;;;;;;;;;;;;;; mixture; until milky, and the solvent was removed under vacuum to give 2(R)1-[4-(4- ;;;;;;; 

;;;;;;;;;;;;;;;;;; bromopheno^ acid hydroxyamide (0.065 ;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;; g);as an;off-white foam:; ; ;mp88-92°C; ;^h nmr ;(m^>d-<i 4 ):; ;s;7.76;(dd; j = 2;hz; 9; ;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;; Hz, 2H).;7.52; (dd, J =2; ;Hz, 9 ; Hz,;2H); 705 ;(dd,;J;=2 Hz,; 9 ; Hz,;2H); 7-01; (dd,;j;= ;;;;;;;;;;;; 
;;;;;;; 2 Hz, 9 Hz, 2H),; 4.39(br s, 1H),;373;(d, J;-; 10 Hz, 1H),; 3.45-3.33; (m; 1 H), 1.94-1 ,84 ;;; ^ ;;;;;;;; ; 

M; ;;M ;;M!;^j jis^iiLM^s (m,;4H)i;i35Ti:22;(m,; i;h):;;;;;;;;;;;;;^ 
;;;;;;;;;;;;;;;;;;;;;;;;;;; Anal, caic; for c^HigBrN^S:; a 47:48; h;;4;2i ; N,;6 i5; ;s, 7 04; ; Found c, ;;;;;;;;;; ; 
;;;;;; ;;;;;;47.66;;^ 

I;;;;;;; The starting material was prepared as follows: 

;;;;;;;;;;;;;;;;;;; //) preparation of 2(R^i44^Brbmoph^^ ;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;; ;;;;;^ 



;;;;;;;;;;;;;;;;;;;;;;;;;;; TO a stirred suspension of the 2(R)-pipecolic acid(4;0 g) in dichloromethane ;;;;;;;; 
;;;;;;;;;;; (200 ml); at 0 °C;was added trimethylsilyl chloride (4.3 ml).; After complete addition of ;;;;;; 
;;;;;;;;;;;;;;;;; the; tnmethyjsilyl chloride, the reaction became homogeneous,; and the reaction was ;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; warmed to roonri temperature. iTriethylamine (1 0.58; ml) was added, and the reaction ;;;;; ; ;;;;;;; 
;;;;;;;;;;; was; stirred for 15 minutes followed by the addition; of the 4r(4rbromophenoxy)- ;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;; benzenesulfonyl chloride (10.76g)as a solution in dichloromethane (100 ml). ; After ;;;;;;;;;; 
;;;;;;;;; two hours; the reaction mixture was poured; into; pH 4 citrate buffer (0.5 M),ahdthis; ;;;;;;;;;; 
::!:::::::::;:::::: was extracted with dichloromethane (3 x 250 ml). iTie rombined organic layers ;;;;;;;;;;;;;; 
;;;;;;;;;;;;;; were dri^oversodiurri sulfate and ^centrated: ; The resjdue was ;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;; chrbmatbgraphed bnsilica, eliitihg with 8%ethanol in; dichloromethane.; ■;;;;:•■ 
;;;;;;;;;;; Recrystalljzation from ethyl acetate/isdbctane provided, ih three crops, ;i3.5tg of : : : 

;;;;;; ; i ;;;;;;; ; ;2(Rji -[4n[4-brom^ (13.51 g);as ;;;;;;;; : ; 

■ i i ; ; i : 1 1 ; ; I ah off-white solid:; imp 1 85°C;; ;!H NMR (CpCI 3 );5 : 7.75;(dd, J = 2 Hz, 9 Hz; 2H),; 7.5 ' \ \\\\\[\ y \ \ 
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{dd,:J;=2 Hz,; 9 Hz t ; 2H),7-P (dd ? J;=;2 Hz t ;9;Hz,:2H) i 6,96 (dd>;J;= 2 Hz, 9 Hz,;2Hfc; ;:;;;;;:;;;;;; 

1: ;;;;;; ;^ 3:72 (d, J = 3Hz, i H) P 3.1 9 (ddd, ; j; == 3 Hz.; Hz> 

linn - ? ^i>4 ^! ^^l^: ■^=[-! ^j^! 1 ^* 3 ^-! I'l-l^^^^l-^PlC^^ hl-^^r^-^^! <*t™>e^P^>^ =EEn! = ^MiNMM^MEEEn 

1 1 i ! ; ArialJ calc; for C^H^BrNOgS: ; Gi 49.10; H. 4.12; ;N, 3.18;; Found: £,48:97;: H; \ \ \ \ 

Example) 5(a); 2(R)-1^4H^ 

::::::::::::::: : hydfOXypipW 




This compound eah be prepared as described in Example 5 above. 



Example 6: 2(R)-1-[4^Biphenyl^yl)oxybenzenesutf6nvn^4iy^ 
dine-2-<^rboxamide ::::::::::::::::::::::::x^ 




to absolution of 2(R)-N-(t-butyid -[4-(bipheny!-4- 



:::::::::::::!::::: :yl)bxybewzeriesulfony^ (0.2l:g): in;ethyl ac&tate/methanoj ; ; ; 

::::::::: : :(1 : 1 ,:50 ml), was added Amberlrte (F ): resin in thre^: portions (3 x 0.D25 g), over one ::::::::::: 
;;;;;;;; hour; ; After four hours, the rea^ohwas complete by TLCi thai resin was: removed by ::::::::: • 
■ ; ; ; fijtratiqn* and the filtrate was concentrated; ; The residual oil was chramatdgrajahieid; I x 
with 7%;ethanoi, an^ 5%;ethyl acetate in d{c*iprpmethane to giye r after ; ;;;;;; 
concentration from dichlq^ ether, : 2(R)^ 1 H[4^(biphen^^4i-; ; ; ; 

::::::::::::::::::: iyljoxybenzenesulfonyl^ (0.1:1 5 g) as an Off- :::::::::::::::::: 

: : : ; : : : : : : : whitefoam: :::::::::::::::::::::::::::::::: ^ 

; ;ih nmr (cbcy : 59;25;(s; ih),7.8 ;<d, J =;9Hz, 2H)-7.64:(d;;ji= 8 Hz ,;2H),;7;58; ;;;;;;;;;;;; ; ;; 

;(d,j = 7 Hz,; 2 H>, 7.5-7:35 <m,;4H); 7:15 (d; J =1 1 Hz, 2H)i ;7;ii :(d,j;=;ii; Hz, 2H),i ;;;;;;!;;;;;;; 
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;;;;;;;;;;;;;;;;;;;;;;;;;; ; ; Anal,; calc; for C 24 H 24 N 2 p 5 S* 0.65 MTBE; ; c, 64.20; H.6.29;; N; 5:50;; 6.29.; ; : :;;;;;;; ; 

: :: The starting: material Was prepared as ifbllOWS: ::::::::::!::::::::::::::::::: 

:::::::::::::::::(/) Preparation bf 2^^^^ 

carboxyljciacid ::::::::::::::::::::::::::::::: 



;;;;;;;;;;;;;;;;;;;;;;;;;;;; To; a suspension of 2(R)1 -[4-(4-Bromo-phenoxy^ 

I;;;;;;;;;;;;;;;;;;; 2-carboxylic acid (0.44 g) in benzene ;(4 ml), a solution of sodium carbonate (2M, 2 

:::::::::::::::::::: ml) Was added. Argon gas Was bubbled through the Stirred reaction mixture,: and :::::::::::: 

;;;;;;;;;;;;;;;;;;;; tefraki^riphehyipho$phihe paiiaid!um{0) (0 1 i6g)was added,; followed by; ; ; ; 
;;;;;;;;;;;;;;;;;;;; phehylboronicacid (0 36 g) as a solution; in ethanol (4 ml). The reaction mixture; was ;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;; heated to reflux for 24; hours, cooled ; and; poured; into pH; = 4 buffer (1M,; 50 ml),; and ;;;;;;;;;; 
::::::::•;:;:;•;:•;: extracted with dichloromethane (3 x 100 ml); and the combined organic extracts: ::::::::::::;::!: 

;;;;;;;;;;;;;;;;;;;; were; washed with waiter, dried oversodium sulfate; and the; solvent removed.; The; ;;;;;;;;;;:;;; 

;;;;;;;;;;;;;;;;;;;; residue was chromatographed wrth 5%; methanol in dichldromethahewith; Q.1 %;;;;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;; acetic acid. The product fractions; were stripped down, ethyt acetate was added* ;;;;;;;;;;;;;;; :: 
;;;;;;;;;;;;;;;;;;;; followed by isooctane, : and the solution was stripped down to give 2(R)i-[4- ;;;;;;;;;;;;;;;;;;;; 

:;;;;;;;;;;;;;;;;;;; (Biphenyi-4-y^^ as a; beige foam: ;;;;;;;;;;;;;;;; 

;;;;;;;;;; ;H ;;;;;; ; mp; T/^rc^H nmr (CDcy;- 5 776 (dd,;j;=2 Hz,; 9 Hz,;2H); 7:65r7:57 ;(m,; 4H),; ;;;;;;;;;;;;;; 
;:;;;;;;;;;;;;;;;;;; 7:5-7.4 <m,; 2H), 7,38-7.3 (m,; 1 H)i 7;12 ;(dd,;j = 2 Hz, 9.5 ;Hz, 2H),; 7.06;(dd,; J = 2Hz t ;;;;;;;;;;;; 

;;9;Hz; 2H), 4-8 (d, J = 5 Hz, 1 Hj, 374 (d, J ; =12 Hz, 1 H)> 3;21( dd,; J = \VHz, ;J;=: 12; ;;;;;;;;;;;; ; 
;;;;;;;;Hz,; 1H),2.2 (d, J =12 Hz,; 1H) ? 1:8^1 6(m, 3H),;i;.55-i;.25;(m ? 2H)^ 

;;;;;;;;;;;;;;;;;;;;;;;;;;;; Anai caic. tor e^NO^:; c,;65 88;; h, 5:30;;n, 3:20. Found: ;c,; 65 97; h,; ;;;;;;;;;;;;; ; 

;;;;;;;;;;;;;; ;;;;;;5;53-^ 

;;;;;;;;;;;;;;;;; (H) 2(R)-1 -[^Biphenyi^ ;;;;;; ; ; ;;;;;; : ;;;;; ; 

;;;;;;;;;;;;;;; to a solution of 2(f^ ;;;;;;;;;;;;;; 

::!::::::::::::::::: Mrboxytic acid (0 219 g) indichloromethane (lOn^dime^^ •;;;;;;;; 

;;;;;;;;;;;;;;;;;;;; was added, and the solution was; cooled to -5°C; ; ; oxaiyi ; ch loride ; (o 066; mi) was; ;;;;;;;;;:;; 

;;;;;;;;;;;;;;;;;; added; and the; reaction was stirred for 30 miriutes, then cooled to -78°G, arid; a[ ;;;;;;;;;;;; ; 

;;;;;;;;;;;;;; solution of ^e diphen^ and pyridine (0.121 ml) iri; ;;;;;;;;;;; 

;;;;;;;;;: dichloromethane (4 ml) was added.; The reaction was monitored by TLC and after ; ; 
;;;;;;;;;;;;;;;; two hours; was complete;; Theireacrtiqn; was poured into ethyl ;acetate/hexanes (3: t,; ;;;;;;;;; : 
;;;;;;;;; ; 1 00; ml);; washed; with ammonium chloride (2M; 20; ml),; sodium biraitt)nate;(2M ,;20 ;•;;;;;;;;••; 
;;;;;;;;;; ml),; and; brine (20 ml); and dried oyer isodium sulfate- ; The solvent; wais removed,; ! : : i ! I : : ! ! I ! i : ; : 
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::::::::::::::::::: and theiresidue VraS:chromatographeci Using ethyl iaretate^d^ !:::::::::: 
::::::::::::::::::: (1:5:4)^ the! product Containing fractions were Collected arid the SOlventirembved; I::::::::::::::::: 

the product oil was dijut^w^ isoodtane wa$added, arid; the ! ! ; i : i ; ! ; I i I : ! i ; I : 

: : ; ; niixture was stripped down to give the product 2(R)-N-(t-b^ I i i 

(Biphenyl^KyloxyJ-^^^^ g) as a beige :::: : ::::::::: : 

;; : ::i:;:;;;;;;;;;; foam: ; nip; ;8o-84°c;; 'h nmr (CDcy ; • s t&jjz (m; ah), 77-7.55; (m; bh), 7.48k ;;;;;;;;;;;;;;;; 

; ; ; ; ; ; ; ; ; 732 (itvioH),; 7,12 (d>;j;= 8.5 m; 2H),; 7.02; (d; ;j;= 8.5;Hz; 2H), ; 4.26;(m;;iH); 3:54 
;;;;;;;;;;; {rn,;iH):;3;34;(m, ih),2.i; (m,;iH); i ;6;(m;;iH), i.4:(m f : iH),; i>i7(s,i9H)i;i;i5-i;o ;;;;;;;;;;;;;;;;; 

::::::::::::::: : Example 6(a) 2(R)-1 ^4^Blphehyl4^ : : : 

; dine-2-carboxyliC acid. ::::::::::::::::;::::::;;;;:::;:: 




this compound can be prepared as described in Example; 6 above. 



Example^ 




;;;;;; To a solution of 2(R)-NKt-b^ ; ; ; ; ; 

berizenesulfbnyl J-pi^^^^ (0.305 g) in ethyl acetate/meithanoi :::::: 

(15:85; 50 ml), was addjed fluorihe (F-) resin in three portions (3 x:0;05 g), over one ; 
hour, After 3 S hpurs, the reaction was cpmfrfetel byTLCi arid the resin wasfiltered- 
off,: rinsed with methanol, and the sojvent removed. The residual oil was; 
chrbmatbgraphed with 7% methanol and; 5% ethy^ acetate jn di^toronwthane.; the 
product ^ctibrisiwere combined, and dichlorbme^aheiwas added, followed by : : : : 
ispoctane, and the; mixture was stfipp;ed^6wri to giyeithe; product2(R)-1^4:-: :::::::: 
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:::::::::: 

; ; ; Phenpx^benzenesuifonyj g),; as ;a; ; ; 

; ; ; ; a,; 8 Hz,; 2H); 7:22r7;i;9i(m; ;i h) • 7.0a (d,^= 8.5 ;hz; 2H) • 7.os!(d;; j;=: 9 Hz,: 2H),!4-58! 
; ; ; ; (d,!</ = 4 Hz, iH),3.85;(d,!J= i4;hz;;ih); 3.18-3.04 (m f ;iH); 2:26 (d; j =;i3 Hz,; i;h>,; 

^ ; Anal, calc; for Ci8H a N 2 p 5 S*d 26 m C; 58 01; H, 5:90; ! ; ; 

::::::::::::::::: The Starting: material Was prepared as follows: ::::::::::::::::::::::::: 

^ ; Preparation bf 2(Ryi-(4-Phehb>y-benz^^^ acid. 

I:::;;;:; Tp! a Solution Of 2(R)1-[4^ !!!!!!!!!!!!!!! : 

!!!!!!!!!;!!!!!!!:: carboxylic acid (0.22 gj in ethyj acetate (50 ml); was added 10% palladium on; 

!!!!!!!!!!!!!!!!!!! carbon Catalyst! (20%: by weight; 0:044! g). The: mixture was evacuated. Charged With !!!!!!!!!!;!! 

!!!!!!!!!!!!!!!!!; ! hydrogen gas, and stirred for 24 hours under balloon: pressure: of hydrogen; ! The !!!!!!!!!!!!!!!!!! 

! ! ! ! ! catalyst; was fjlfered-pff arid the splyeht removed: ; The residue was !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
;;;;;;;;;;;;;;;;;;; chromatographed; using 5% ethanpl in dichloromethane with 0. 1 % acetic acid. ; The ;;;;;; : ;;;;;;; : 
!!!!!!!!!!!!!!!!!!! solvent was removed from the combined product fractions, isooctane was added, ;;;;;;;;;;;; : ;;; ; 

!!!!!!!!!!!!!!!!!!! and the Solution was Stripped'-down to yield: 2(R>-1 H[4-phen6xybenzeneSUlfonyl>-: ;!!!!!!!!!!!!!!!!! 

;;;;;;;;;;;;;;;;;;; pipendihe-2^rt>bx>iic acid (0.145 g) as a yellow foam: 1 H NMR (CDCI3) !:!5 7.74 

!;;;;;;; J = ; 9 ;Hz; 2H) ■ 741; (dd, j^shz^h), 7,21; (dd; J;=T5,;7.5 Hz,; wjww, J = ;;;;;;;;;;;;;; 

;;;;;;ii;-i;;i;i;i 8 Hz, 2H) :7.0 (d, J = 9 Hz, 2H), 4.78 (d, J = 4;Hz; 1H),;3.73;(d,;J = 12 5;Hzi;1H), !!!!!;;;;!!!!;;:;; 

!!!!!!!!!!!!!!!!!!! 3;i9 (ddd,! J - 25, 10.5, 12.5 Hz,! tH), Z18;(d, J-14 Hz,! i;H), 1 ^1;2;(m, 5Hj.; ; ;;;;;;:;;;;; 

;;;;;;;;;;;;;; //;) Preparation of 2(RV-N-ft-Butvld^ !!!!!!!!!:!!!!!! 
!!!!!!!!!!!!!!!!!!! piperidine-2-carboxamkie 

!!!!!!!!;;;;;;;;!! To a solution of the yield; 2(R)-i !!!!!!!!!!!!!!!! 
;;;;;;;;;•;;;;; ; caftKDxyl|c;acid ;(0 21; gj;in dichjprpmethan;e;(10 ml), dimethylfprmamide (0.008ml) !!!!!!!!!!:!!!!!! 
!!!!!::!!!!!!!!!!!! was added and the solution cooled to -5°C. ; Oxaiyj chloride (0.075 ml) was added ; \\\\\\\\\\\\\\\ 
;;;;;; : ;;;;;;;;;;;; and the reaction was ! stirred for 30 minutes, then; cooled to -78 b C, and a solution of ;;;;;;;;;;;;;; ; 
;;;;;;; : ;; : ;;;;;;;; diphehyM-butyl silyl chloride (0.251 !g)!and! pyridine: (0.141! ml) in dichloromethane;(4; ;;;;;;;;;;; 
;;;;;;;;;;;;;;;;; ml);was added, the reaction was; monitored byTLCaridaftertwohburs was ::::::::::::::;::::;:; 
::::::;;;;; complete;; The; reaction was poured into ethyl ;a;cetate/hexanes; (3;1,; 100 mi); \\\\\\\Y\\\\\\\\\\v\\ 
::!:::::::::::::::: washed with; ammonium chloride (2M,;2d ml), s^ium;bica*pnate (214 , 20 ml), and; ; : '!!!!!!! : ! ! 
::!:::::::::::::::: brine (20 nil); arid driedoversbdium sulfate. The solvent was removed; from the; ! 
^ ;;;;;;;;;;;;; ; product oil; which; was diluted! with dtchlbromethahe, isooctane wasadded, arid; the ;i ;;;;;;;;; h ! ! 
:::::;;;;;; mixture; was;^ripp^;dpwn tpgiye the; product 2(R)^K^butyidiphe !!!:!!!!'!!!!: 
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phenoxy-benzere^ (0.31; gj as; an ;pil; which: was \[\]\\\\[\\\\\V: 

: :USed without fer^erpunficfi^On.: : : : ^ I ! i :: : ::::::::::::::::::::::::::: ^ 

The results obtained xlurihg biolqgical testing of some preferri^embo^^^^ : : : 

;;;;!::;!:::::::::: :6f tile iOVehtive OTm^Uhdsare deSGjibed belOW. \ V:':\':\ 

\\\\\\\\\^^^ 

^•^:::::::::::::!jsolationOfMM 

: : : : 1+ie catalytic domain of human icoliagenase^i was expressed as a fusion ;;;;;;;;;;;;;;;;;; 
protein with ubiquitjniniE coH (see Gehring, E;R.,:J; 8/o/. ;Che/n.,;i995, 270, 22507,: ;;;;;;;;;;;; 
::::;::::::: which article is entirely incorporated herein: by reference).: After purification of the: ;;;;;;;;;;;;;;;; 
\\\\\\ \ \ fusion iprbtein^ the fibroblast cdllagenase-1 ratalyticdomiaih (HFC) was released \\\\\\\\\\\\\:\\V\ 

;ejthjsf byi^tfTOntwtth purited; active s^mejysin-i (i;50 wAv;ratio) t : which: ; ;;;;;;;;;; : ;;;;;;;;; ; 

::::::::::::::::::: generated nearly A 00% N-terminal Phei ,;or by autoprocessing the cxwicentrat^l ;;;;;;;;;;;;;; : ;; ; 
:::!:::• ooliagenase-1 fusion and then incubating at 37:°C for 1 hour. ; Final purification was ;;;;;;;;;;■ i i i 
::::::::::::::: completed using: zinc chelate chrximiatbgriaphyi : : : 

; ; ; The propeptide and catalytic domain of human cpllagenase-3 (Goll3) was ; ; 
; ; ; ; expressed in; E coil as an N-terminal fusion protein wfth ubiquitin.; After purification; ;;;;;;;;;;;;; 

::^! : :::::::^:i!::ofthe fusion from inclusion bodies, the catalytic domain was liberated by treatment ;;;;::;;;;:;;; 
::::::::: : with 2mM APMA at room temperature oveitiight; : Final purification was completed • ;;;;;;;;;;;;;; 

;:::>:::::: : USirig GOpper: Chelate Chromatography. :::::::::::::::::: 

i The catalytic domain of human; strpmeiysin; (Sin) was obtained by expression; ;;;;;; 
;;;;;:;;;;;;;;;;;; and purification of a C^terminally tnjncated prostromelys(n-1 ;from E cqli host BL21; ;;;;;;;;;;;;;; 

(see; Marcy;et ;al; Biochem:; 1991 , 30, 6476, which article is entirely incorporated ;;;;;;;;;;;;;;;;; 
::::::::::!::::::::: herein by: reference): :The subsequent artivation;of; the mature form (Sin) was; ;;;;;;;;;;;;; 
::::::::::::: completed with 2mM APMA for 1 hour at 37 °G, followed by separation using a ;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;; sizii^ c»iumh.: ; :\:\\\\:\\\:\\\\\\\\\:\\^ 

;;; : ; ;: ; : ;;;;;;;;;;;;;;;;;;; Human matnlysin (Matr); was expressed in E eo// as a; fusion ; protein with ;;;;; : ;;;;;;;;;;;; 

;;;;;;;;;;;;; ubiquitin; ^erpurification of thematrilysin/ubiqu fusion from inclusion; bodies, ;;;;;;;;;;;;;;;; 
;;;:;:■;;:;:;;;;;:; the catalytic domain was; liberated by treatment wjth;2mM APMA at 37 °Cfor2 ;;;;;;;;;;;;;;;;; 

::::::::::::::: hours. : Final purification Was :(X>mplete Using Copper Chelate Chromatography.: :::::;;;;::::;:::::: 

::::::::::::: : ::::::::::::: : The Cytolytic! a nd^b^ pfogelatinase A {GelA) I:::::::::::::::: 

;;;;;;;;;;;;;;; was expressed as a fusjon protein vyith ubiquitih in E Go//;.; Assays were carried out: :::::::: 

on autocatalyticaify adjvaited material. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
; ^; ^ ;;;;;;;;;;;;;;;; ; ; Compounds of Formula t exhibited :the ability to inhibit MMPs when tested in ;;;;;;;;;;;;; 

:::.:::::::::::::::: the following: assay; ::::::::::::::::::::::::::::::::::::::: 
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lnmmAsSBSfPrOC&dUT& 

:M::EEMi^fMi = iiEE:i = ^:ME Assays were performed: jn;assay buffer (5p:mMTricjne pH7:5,;2qQ;mM; ;;;;;;;;;;; 

: SOdium:Chl6ride;:10 mM calciumi bhlonde,:0 .5 mM ZihC: acetate Containing 2%. :::::::::::::::::::: 

;;;;;;;;;;;;;;;;;;;; dimethyl sulfoxide (DMSO)); once; the substrate and inhibitor were diluted into h. ;;;;;;;;;;;;;; 

; ; ; ; Stock solutions; of inhibitors were prepared in 1 00% DMSO.; Stock solutions of the ;^;;;;;;;;;;;; 

substrate were prepared in 100% DMSO at a concentration of 6 mM. ; : 
;;;;;;;;;;;;; The assay method was based on the hydrolysis of MeA-Pro-Leu-Giy-Leu- :::::::::::::::: 
;;;;;;;;;;;;;•;;;;;: DPA-Ala-Aig-NH^ (American Peptide; Go.) at 37 °0 (see Knight, G;G; et a/., FEBS; \\ : i 
;;;;;;;;;;;;;;:•:::: 1992, 296, 263-266, which article is entirely incorporated herein by reference). The : : : 

;;;;;;;;; fluorescence changes were monitored with a Perkin-Elmer LS-50B fluorimeter using ;;;;;;;;;;;; 
;;;;;;;;; : ;;;;;;;;;; an excitation wavelength of 328 nm and an emission wavelength of 393 rim; The 
substrate concentration used in the assays was 10 pM. The inhibitor was diluted 

:::::::::::::::::::: into the assays from a Solution in: 100% DMSO, and Controls Substituted an equal ::::::::::::::: 

::;;;::;:::::::;; volume of DMSO so that the final DMSO concentration from inhibitor and substrate ;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;;; dilution in all assays was 2%. The; concentration of enzyme in the assay ranged ;;;;;;;;;;;;;;;;; 

from 60 pM for gelatinase A to 1.5 nM for stromelysin and is a function of the ;;;;;;;;;;;;;;;;;;;;; 
I;;;;;;;;;;;;;;;;;;; enzymes; respective; k^ a j/K m for the MCA peptide substrate. Proper determination :::::::::::::: 

of steady-state; rates of substrate cleavage required assay lengths of 60 minutes to: ;;;;;;;;; 
;;;;;;;;;;;;;;;;;;;; allow for OTmpiete equilibration of the enzyme-inhibitor complex;; ;;;;;;;; : : ;; : ;;;;;;;;;;;;;;;;;;;;;; 

The Kmfpr the MCA peptide substrate with the matrix metalloproteinases is ;;;;;;;;;;;;;;; 

quite high and exceeds its solubility under assay conditions. Consequently, the ;;;;;;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;;; apparent K^^was determined to describe the strength of inhibition. However, ;;;;;;;;;;;; 

;;;;;;;;;;;:;;;;;;;; ;in this case; would be essentially equal to since [S]«k^. For the ;;;;;;;;;;;;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;; determination of the concentration of theinhibitor was varied at a constant and ;;;;;;;;;;;; 
;;;;;;;;;;;;;;;;;;;; low concentration of substrate* and the steady-state rates; of fluorescence change : : : : 
were determined. In most cases, absorptive quench due to the presence of Hgand 

:::::::::::::::::::: Was riot Observed. :For SlOW^binding inhibitors, Onset Of Inhibition Curves were ::::::: 

;;;;;;;;;;;; : ;;;;;;; collected! for at: least 45: minutes: so that equilibrium was established ; : Steady-state: :::::::::::::: 

;;;;;;;;;;;;;;;;;;;; rates of fluorescence changewere obtained by fitting a; curve to: an equation for a: ;;;;;;;;;:;;:;; 
;;;;;;;;;;;;; single exponential; decay containing a linear phase; ; The fitted value of the linear ;;;;:::;;; 
;;;;;;;;;:;;::; ;phase;was taken as; the steady-state rate.; The; steady-state; ratos were; fitted to ;;;;•;;:;: 
::::::::::::::::::: Michaelis: equation describing :compeJtitive:irihibrtibn:by rionrllnear;m^hods; ; Data : : : 

I ::::::: : resultihgfro hi; tight-binding inhibition wasiarialyzed; :arid;K^^:determined :by fitting ::::::::::::::: 

;;;;;;;;;;;;;;; the data to the; tightrbinding; equation; of Morrtsbn; (B/o^;emJ Biophys: Acta, vol.: 185,: 
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; pp;.;2iE&286 (1969), which article; is jentireiy- incorporated herein by; i^rence) by ;;;;;; ; : ;;;;;;;; ; 
: nomlinear methods;: ;;;;;;;;;;;;;;;;;; ;^ ^ 

I:::!!::: The results of the above^escribed tests are presented below in: Table :1 . All: 
; Ki vaiuesarie in nM units. \V:V:\V : ]\:]\l:\:\V^^^^^ 

::: :::::::::::::::::::::::: KI values (nMY :::::::::::::::::::::::: ::::::::::::::::::::::: 

;Exar^ 



;;;; 3(a);; ;;;;;;;;;;;; ; 0,35 ;; ;;;;;7;6;; ;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;0;02; ;;;;;;;;;;;;;;;;;;;; ;;;;;; 

;; ; ;3(b);;;;;;;;;;^ 

;;;;4;;;;;;;;;;;;;^ 

;;;;4(a);;i;;;^ 

;;;;$;;;;;;;;;;;;; ;^ 

; ; ; ; 5(a); ;;;;;;;;;;;;;;; :t6,ooo ; ; ;48i; t ooo ; ;54Q v ooo; ;;;;;; 192; 

^ M ; ; ; ; ; ; ; ; ; ; i ; ; M ; ; P-oe M ; M ; ; is.s; ;;;;;;;;; ;o.oi4 ;;;;;; ;glck>8; M ; M ;;;;;;; M i ; 

;;;;6(a);;;;;;;;;^ 

;;;;7i;;;;;;;;;;;;;^ 

In describing the invention, applicant has set forth certain theories in an effort ;;;;;;;; 
to discjosahow or why the invention ;works in the manner in which it works;.; These; ;;;;;;;; 
theories are set forth for informational purposes only; : Applicant is not to be bound ;;;;;;;;;;;;;; 
by any specific chemical or physical mechanisms or theories of operation: ::::::!:::::::::::::::::: 
;;;;;;;; Whjle the invention has been described in terms of various preferred ::!:::::::::::::::::::: 
embodiments and specific examples, those skilled; jn the art will recognize that; ;;;;;;;;;;;; 
various changes ;and modifications can be made vyithput departing; from the spirit; ;;;;;;;;;;;;; 
and scope of the; invention,; as defined in the appended claims. ; 
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I claim: 



A impound of formula I 




wherein 



::::::::::::::::::: ;- Af is an aryl group or a heteroaryl group;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;- R^is ;H l ;-CH(R 3 )(R 4 ) f : -C(0)R 3 , a cycloalkyl; group, a;hetero;cycioaikyt groups ;;;;;;;;;;;;;; 

:::::::::::::::::::::::::::: : a H ^ryl group, or a heteroaryl group, ; ; 

^ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ; wherein R 3 is H or any suitable substituent; and R 4 ;is H, an alky! group,; ;;;!;;;;;::; 

a cycloalkyl group, a heterocyctpalkyl group, an aryl group, or a; ; ; 
heteroaryl group; :;;;;;;;;;;;;:;;;::;;;;;;;;;;:;;;^ 
- R 2 is CH2-R5, wherein R5 is H or any suitable substituent, 

or wherein Rg and are optionally substituted carbon atoms singly- or ;;;;;;;;;;;;;;;;;;; ; 
;;;;;;;;;;;;;;;;;;;;;;^ double-bonded to one another;: \\\\\'^ 

: ; ; or a pharmaceutically acceptable prodrug, salt or solvate thereof. 

2. A compound according to claim 1, wherein R 3 is hydrogen, an alkyl ;group, 
; a cycloalkyl group, a heterocycloalkyt group, an aryl group, a heteroaryl group, - ; 

: : ; ORiq^SR^ C=e-R^ 0l -C(0)OR 1Q , C(O)NHR 10 , wherein ;R 10 Is hydrogen, an alkyl ;;::::;::::;;:::: 
::::::: group, a cycloalkyl group, a heterocycloalkyl group, an aryl group, or a heteroaryl 

; ; group; or a pharmaceutically acceptable prodrug, salt, or solvate thereof. : : : : : : 

:::::::: 3. A(X)mpOUhd aCOdrdihg tp Claim 1, Wherein Said Compound: has: the ::::::::::::::::::::: 



formula II:; ;;;;;; 




::::::::::;:::::::: : Wherejn R 1f R 2 , and X are as defined in Claim A and Z js a; halogen group, an alkyl ::::::::::: 

:::!:::::::::::::::: group, a cyciqalkyl :grqup,;a; heterocyclqaikyj ;group,;an O-aikyl group, an S-alkyl ;;;;;;;; 
::::::!:::::::::::: igrbup; an aryl group, or afieteroaryl group; or aipharniaceirticaily acceptable; ; ;;;;•;;;;;;;;;; 
;;;;;;;;;;;;;;;;;; ; :piic^.rug;:salt, : or sbivate thereof. 
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;:;;;;;;;;;;;;;;;;;;;;; ;;;;;4; A compound ;apronjjng; tojcjaimji wherein ;Ar : is a heteroary) group! 

containing six ring atoms;: or a pharmaceutically acceptable prodrug, salt, or solvate ; ; 

::::::::::::thei^/:::::^ 

! ! i ! 5.: : Aifcm^ isipyridyl^pyrimidinyl^ :::::::::::::::::::: 

::::::::: : pyrkjtoinyj, pr pyrazinyl; or apharmaceuticajly acc^ptabieprpdrugi salt,; pr solvate ;;;;;;;;;;;;;;; 

: \ ': \ \ \\ \ \ \ \ \ : ttorepf . \ \\\\\\\'-^ 

:::::::::::::::::::::::::::: 6. A cbm'|MU^ IS:H afld:^ js;an alkyj : : : 

:::::::::::::::: group; brapharira^ prodrug; isalt; or solvate thereof; :::::::: 

:::::::::::::::: 7.: ; A compound according; to; claim; 1 , wherein R 5 isaheteroaryl group; or a : \ : 
;;;;;;;;;;;;;;;;; ; pharmaceutically acceptable prodrug, salt, or solvate; thereof.; ;;;;;;;;;;;;;;; : ; ; 

;::::::::::::::;:: ^ : 8.; \ A OTmpound ;acrording to; claim: 1 , wherein is ^HF^R,; Wherein ;R^ js;H ;;;;;;;;;;; 

:::::::::::::::::::: 6r any Suitable SUbstituerit aind Rjfe '^^^^ 



;;^;;;;;;;;;;;;H. N ^;;;;;;;;;;;;;^<Vy- 

:::::::::::;:::::::::::::::::::::::::::::::::Rg: 



;;;;;;;;;;;; wherein R e ; is any suitable substituent; pr a pharniaceutically acceptable prodrug,: !::::::::::::::: 

sait. or solvate thereof.; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

I::::::::::::::::::::::::::: 9; A COmpCWrid aCTO^ is;an alkyl gitHip aind R3 IS ;;;;;;;;;; 

;;;;;;;;;;;;;;;;;;;; ah; alkyi; group; ah 6-alkyl group; or ah S-alkyl grdup;; or a pharmaceutically I!::::::::::::::::::::: 

;;;;;;;;;;;;;;;;;;;; acceptable prodrug, Salt, Of Solvate thereof . ::::::::::::::::::::::: ^ 

;;;;;;;;;;•;;;; 1Q>; A; impound according to claim 9 t : wherein R 3 ;is a^HjCH^heteroaryl ::::::::::::::!: 
;::;;;; group, ;an -OCH^heteroaryl group; or an -S-CH 2 *heteroaryl group;; or a ; ; ; ; ; ; ; 

pharmaceutically ai(xeptable:pirc<lrug, sart,:or solyate thereof.; ;;;;;;;;;;;;;;;;;;;; ^ 

; ; ; :11i; A compound according to claim 1, wherein R^and R^ tbgettier form the !:::::::::::::: 
;;;;;;;;;;;;;;;; group; -CH2QH2-I ora; pharmapeutically acceptable prodrug^ satt t or solvate thereof; ::::::!::::!:: 
;;;;;;; : ;;;;;;;; : ;;;;;;;;;; ; 12.; A pomppund according to claim 1 * wherein the compound is: ;;;;;;;;;;;;;;;;;;;;;;;;;;; 
;;;;;;;;;;;; ^; ;;;;;; ; ; 2(R)-;i-[4^4-Bromo ;;;;;;;;;;;;;;;;;;; 

:::::::::::::::::::: Carboxamide; ::::::::::::::::::::::::::::::::::::::: 

^ 2(RH1-(4-{4-Ghlbrophehbxy)be ::::::::::::::::::::: 

;;;;;;;;;;;;;;;;;;;; caitp^midef ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;; 

::;;;;;;;;;:;:;:;;;;;;;:;; 2(R]n1-i4^4-F(upro -2-; \\\\\\\\\\\\\\\\\\\\\ 

I::::::::::::::::::; caitioxamide, : : : : : :::::::: : : : : : : : : :::::::::::: :::::::::::::::::::::::::::::::::: 
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\\\]\]\' : 2(R>»i ^^Methylph^^ ::::::::::::::::::: 

::::::::::::::::::: :Carb6xamide; ::::::::::::::::::::::::: : ::::::::: ^ 

^ ^ 2 (R^1 [4^^ W^WWWWWIWW 

i I i I ! ! I i i ! i \ CarbOXamide, ;;;;;;;;;; :::::::::::: ::::::::::: 

i2(R)-1:-[4-(Biphen^ : : : 

::::::::::::::::::: Carbbxamidei ::::::::::::::::::::::::::::::: ^ 

::::::::::::: : ::::: : : :2(R)-1-[4-^ ::::::::::::: 
]['/:[ Caitpxamide, ; \\ \ ] : : ::::::::::::::::::::::: 

: ■ ; ;2(R)^1:-[4>(4-(lmidazol-2^ 

::::::::::::::::::: Carbbxamide, : :::::; :::::::::::::::::::::::::::::: ^ 

carbpxamide^ 

! ! ! i ! i i ! 2(R)^i -[4-(£^ I::::::::::::: 

: : carboxamide, 

:::::::::::::: : :2(R)r1-[4 i i ! ! 

= i E ::::::::::::: : Carboxamide^ ; ; ; :::::::::::::::::::::::::: 

:2(R)^1-[4-^ 

:::!:::::: i pipeiidine-2^carboxamide; i ;;;;;;;;;;;;;; i ; 

:\\\\\\\\:::\:::\:::\:::\\: 2(R)r1 -[4-(Pyrid^^^ : 

::::::::::::!:::::: carboxarnide, [\[[':':[[[\: 

W W ;2(R)i ;3(S)-1-[4-(4^hlorophenoxyjbfenzenes ; ; ; 

piperidine-2H^rboxamide, 

:::::::::: : ::::::::::::::: : 2(R); :3(S^1r[4^(4rFluordphehoxy)benze 

[:[:\-'::':':'. : .: : .':':': :: . piperidine-2-CarbOXarTlidei ::::::::::::::::::::::::::::::: 

: \][ ; 2{R)i 3(S)H1-[4-(4-M^ WW^WWWWW 

i?{R)ii${S)^ ::::::::::::::::: 
:::::::::::::::::: : : methylTplperid^ 

:!:::::::::::::::::::::::::: 2(R); :3(S)-/I ?[4r(4r(lmid&6^^^^ : : : 

: methyl-pip^ :::: :::::::!::::::::::::: ^ ^ 

::::::: :2(R); 3(S^^ ][\ 
:::::::::::::::::::: methyty>jp^^ : : : 
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:::::::: 2(Rj f : 3{$)rM4-(4ffi ::::::::::::::::::: 
meth^-pipe^ ::::::::::::::::::::::::::::::: 

;;;;;;; 2(R),; 3(S)-i-[4^ 

methyl-piperM^ ; ; ; ; ; ; 

2(R), 3(s^i-[4^(^ 

piperidiineT2Hcarboxam ;;;;;;;;;;;; 

:::::::: 2(RIh-2-(4-(4-^^ 

hydfoxy-3-metftylbu^ [\\\\\\' : 

; ; ; 2(RJh2-[4-(4^ ; ; i i i i ; ; ; ; ; i ; ; ; 

hydroxy-3rm^ 

:::::::: 2(R)-2r[4T(4rOhlbr^ ::::::::::::::: 

hydrb^-3-meth^ j | ; 

:::::::: 2(Rj-2-{4-(4^ I:::::::::::: 
hydrOXy^3-methylbUtanamid6 ( 

: : : ;2(R)*2*[4^4£hlbl^ ::::::::::::: 

hydro^-s-meth^butanamide, 

:::::::: 2(R j^r^^ j : j 

hydroxy-3-methyibutanamide f ; ; ; 

:::::::: 2(R)-2r(4r(4;-Chto :::::::::::::: 

hydroxy-3-methylbutanamide, : : : 

\\ \ 2(R)r2-[4H4-GhlorGphenOXy^ :::::::::::::::::: 

aminp-N^yd^^^ \\ [ 

\\\\\\\ \ 2(R^2-[4K4-^ :::::::::::: 
hydrOXy-3-methylbutanamide, :::::::::::::::::::::::::: 

: : : 2(R)r2-[4-(4-ChlOI^ ::::::::::::::: 

tiydro^-2Hc^ ; ; ; ; 

;;;;;; 2(RY2-&& 

hydroxy-2-cyclohexylacetamide f ; ; : 

:::::::: 2(R)-2-[4H[4-^ :::::::::::::::: 
amirra-N-h^rDXy-2HCycl0he)Qrtacetamide t ::::::::::::::::::::::::::: 

i;:;:;;: 2(Rj-2^4-(4^h!0^ ::::::::::::::: 

hydtoxy-2-(tetra^ ; :::::::::::::::::: 

::::::: 2(R)^2-j^4-Chto : ; : 

:amiri(>Nrhydro)^2H(te^ I:::::::::::::::::::::::::::::::::: 
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lllllllllllliillllllll;^ 

;;;:l;l;lllllllllll;lll;ll:l |2(R^2-[4#^^ llllllllllllll 

::::::::::::::::::: : fydrqxy-^ : : : 

::::: ^ :::::::::::::::::: : :2(R)t2-[4^ llllllllllllll 
::::::::::::::::::: hydrbxy-2-(1-a^ \ \':\] 

; ; ; ; 2(R)-2-{4^4-chiproph;enoxy)b ;;;;;;;;;;;; 1 1 ; 

I amino-N-hydroxy^ 

III i |2(R)i |3(R]H2-[4-(4-ehlorophenoxy)ben2en 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 

:::::::::::::::::::: dihydrOXybutanamide, ::::::::::::::::::::::::::::::: 

; 2(R), 3(R)-2-[4-(4-chibropte^ ;;;;;;;; 
;;;;;;;;;;;;;;;;;;;; 3-methq>ybutanamide, \ 

2(R), 3(R]H2-i4-(^ ; ; ; ; 

■ 3-(2-methoxyethoxy)butanamide 1 : : 
1 1 1 1 1 1 1 1 ! 2 ( R )> |3(R),: 3(2XS))-2-[4-(4-Chtorophenoxy)benzenes I 1 1 I I I 1 1 

hydroxy-3^^ 

llllllllllllllllllllllllllll |2(R), 3(R>»2-i4-(4-Chiprophenoxy)ben2enesulfo ; ; ; ; 

:::::::::: 3-[(tHfnethylimW^ :::::: 

: : : 2(R)-2-[4«{4-Chlorop^^^ i : 

;;;;;;;;; ; rTiethy!piperidin^-yi)ac«tamidei : ; ; 

2(R)-2-[4^4-CN^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Cyclohexylacetamide, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ^ 
:::::::: 2(R)-2-[4-(4^Ch^ 

: : (tetrahydro-2H-pyran-4-yl)acetamide, • • : 
;;;;;;; 2(S), 3(R^2-[4^4-Chlprophenoxy)benzehesulfo • 
I ;3^[(5HTi|Gthylispxa2pj-3-yi)m^ ; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2(S), 3(R)h2-[4-(4-Chloro^^ 
:::::::::::::: • 3-[(pyrid^yl)methylsulfa^ : : 

:::::::::::::::::::: : 2(S); 3(R)-2-[4r(4-Chlbrophen^ ::::::::::: 

; ; ^(lHmethylimidazbl-2-yl)me ::::::::: 

1 1 : 2(S), 3(F?)-2-i4-(4Chlprpphenp^ :::::::::::: 
:::::::::::;:::;::: : :&[j^:-rin^ : : : 

I:::::::::::::::::::::::::::: 2(S), :3(R)-2-[4-(4rehfo^ 1 1 1 1 1 1 1 1 1 1 I 

; ;3-[2-(dimetfvyiartin ; 

: : : 2(S)^2-[4^ : : : 

: : : : : methyl jsOX^O^ : \ \ 
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: : : 2(S)j-^ ::::::::::::::::: 
::::::::::: [(pyrid-;2?yl jmeth^ : : : 

;;;;;;;;;; methyiimidazpi-2-i4 jmethyjsujfanyl]propana ;;;;;; 

:::::: 2(R),3(R^ 

:::::::::::::::::::: dihydroXYbU^ : : : 

I::::::::::::::::::::::::::: 2(R)/3(R)t2-^ !:!:!:!:!:!!: 

; ; ; ; i ; i ; i ; ; i : i ! : ^methox^utanamidiai,; i 

i i i I i ! ! : : i : : : : 2(R),;3(R^^ : : 

i H i I i ! I : 3-(2-methoxy^^^^ : : : : : 

i;:::::::::::::::::^ 2(R),!3(R)i 3(2'(S))^ : : : 

:: : :::::::::::::::: : hydroxy-3-[(5^XOp^^ 

:::::::::::::::::::::::::::: 2(R)^^ ::::::::::::: 

\ : • 3-[(1 -methylim|dffiol-2-yl)meth^ ; ; ; : 

^ ::::::::::::: : 2(R)-2-[4^FIU^ :::::::::::::: 

: : : : rrothylpiperidin^ ; i I 

[':':[[[':': \ 2(R)-2-[4^ ::::::::::::::::: 

'::\\ : :\\\\\\\\]\\]\ \ methyl butanamide, :::::::::::::::::: ; j : ; [\\[\\\\\][ : \ 

::::::::::: : 2(R:^2^^rFluoroph : : : 

:::::::::::::::::::: CycIohexylacetamidlB; ::::::::::::::::::::::::::::::::::::::: 

2(R>2-[4^4-Fiuo 

\\]\\\':':\':':\ ] (tetrahydrq^ 

■\ \ 2(S), i3(Rj*2-[4^(4;^juprophenpX^ ::::::::::::: 

: : : 3-[(&methyli^ : : 

I::::::::::::::::::::::::::: 2(S); :3(R)-2-[4-(4-Flubr^ ::::::::::::: 
:::::::::::::::::::: 3-[(pyrid-2-yl)metW \\ 
\\\ 2(S);;3(F^^ 
: : 3-[(1-meth^ ; \ ] 

i i : i ; I ! ! ! i : i 2(S) f :3(R>r2-[4:-(4 !i : i : i j ! : j ! : ! 

3-[(1-methylpipOT^ ::::::::::: : ::::::: : : :: : 

2(S), 3(R)^2-[^^ [[ I 

;;;;;;; 3-[2^dimet^ 

2(S)^2-[4^Fluo : : : 

:::::::::::::::::::: meth)rtisbxa£Ol-3^ 
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WO 98/5034$ \V : \' : \ \\\\ ■ PCT/US98/09389: 



:::::::::::: :2(S}-2-[4-(4-R^ : : ! : i :i i i ! i : :: : ; : 

i[(pyridr2-yl)me^ : : : 

::::::::::::::::::::::::::: 2(S)-2-[4H(£Fiu^ [\[ 
::::::::::::::::::: methyjimfl : :::::: 

;;;;;;;;;;; ^ 

::::::::::::::::::: :dlhydroxybutanamide;: ::::::::::::::::::::::::::::::::::::: 

2(R); :3(R)t2^(P^ ::::::::::::::: 
::::::::::::::::::: : methoxybutanamiclei I:::::::::::::::::::::::::::::: 

; 2(R); 3(R}2-i4H[i^^ 
mettioxyethoxyjbutanamide, \]^^^ 

2(R); 3(R), 3(2X;S^ 

::::::::::::::::::: hydrT)Xy-3-[(5^ : 

::::::::::::::::::: :me^yibutenamjde, 

: : : :2(R)-2-[4-^ :::::::::::::::::::::: 

: : cyelohexylacefamide, ; ! i 

::::::::::::::: : ::::::: : : :2(R)-^^^ ; ] : : : 

cyclopentylacetamlde, 

::::::::::: :2(R>2-[^ :::::::::::::::::::: :^ 

:::::::::::::::::: Cyclopropylacetamide, :::::::::::::::::::::::::::::: 

2(R)-2-[4-(Pynd4-yl)OXyben ::::::::::::::::: 

: : : 2(S), 3(R)-2-t4^(Ftynd^ 

:::::::::::::::::::: [(5-methyliSOXaZOl^ylJme^ ::::::::::::: ^ ::::::::::::::: ^ ::::::::::::::::::: : 

::::::::::::: ' 2(S)-2-[4-(P^ :::::::::::::: 
; i ; (hydrpxyme^ 

: \ 2{$)-2\^ i:::::::::::::::::::!: 
::::::: : ::::::::::: : [(pheh$m^ : : : 

::::::::::::::::::::::::: 2(S)-2-[4-(Ftyid^^ 

\ : flu6rdpheriyl)methyte^ : : 

\\\ 2(S)j-i^ : : ::::: : 

methyl jmti \ \ \ 

2(R^2-[4^4-Bro^ 
::::::: : methyl butahariiidej : :::::::::: : : : : : : : \\\ : \\\\\\ : \\]]]^^^^ 
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: : WO 98/50348; I:;;;::;:::::::::;;:::::::::;::::: ::::::::::::::::::::::::::::: :PCrAJS98/09389 ; | 

; i i i i :: i :::::::::::::::: : :2(R)^2-[4i-(^Chtoro :::::::::::::::: 
:::::::::: : :methylbutan amide,: : : : : : : ]]]W\\\\\\\\^^ 

::::::: : 2(R)-2-[4-(^ : : : : 

: i Jtiethylbutdhamide,: J i ^ i ^ I ^ : 

! i : i 2(R>2-[4H(^^ ::::::::::::::::: 
::::::::::::::::::: :m^yibutanamide,: :::::::::::::::::::::::: ^ 

! :::::::::::::::::::::: : : : 2(R)r2-j4H[4-Meth6x^he ::::::::::::::: 
i ; : ; i ; ;m^hylbutaniamide p ; ::::::::::::::::::::::: ^ 

:::: ^ : :2{Rj^2-i4^PhOT : :::::::::: I :::::::::::::::: : 

jm^ylbutenamide,; :::::::::: j j j | !: I : i I:::::::::::::::::::: : ::::::::::::::::::::::::::::::::::::::: 
::::::::::::::::::::::::::: :2(R)r2^4^Biphen^ :::::::::::::: 
i ! ! ! i : I i i : i : ! i : : : : : amide; I::::::::::::::::::::: ::::::: ::::::::::::::::::::: ^ 

! i ^ :::::::::: : : 2(Rj-2-[4H^ ::::::::::::::::::::: 

hydro^-3wnethy^ 

; i ! ;2(R^2-[4K4-(lmidazolr2-Yl)ph 

;;;;;;;;;;;;;;;;;;; hydr6xy-3-methyibutahamide, \\\\^^^ 
i ; ;;;; ; ; 2(R)-2-[4H[4^W 

::::::::::::: : :hy<jto^-3-meth^^^ 
:: ^ : ^ :::::::::::::::::::: : 2(R)^2-t4-(4^ :::::::::::::::::::: 
::::::::::::::::::: !aminO-N-h^rOXy-3-methylbutanamide; :::::::::::::::::::::::::::::::: 
\ 2(R)-1-[4K4-Bit>m^ 
I : ;azepine-2HCart^ 

: i i 2(Rj^i-i4H[4^^ ::::::::::::::::::: 
::::::::::::::::::: azepne^HCartX)^ 
:::::::::::::::::::::::::: :2(R)-1-[4-(4-Flubro^ 

:::::::::::: : iazepih^HCa^xamide, :::::::::::::::::::::::::::::::::::::::: 

::::::::::::::::::::::::::: :?{B)-H4H^^ I:::::::::::::::::: 
::::::::::::::::::: :azepin^2-Carto :::::::::::::::::: ^ 

i i ! i i i i ^(R)?iK4h(4^^ i i WW 

: iffiepih&Z&ltora : : : : ::::::::::::::: : ::::::::::::::::::::: : 

; ;2(R}H-[^ 

::::::::::::::::::: :cartopxamide; WWWWWWWWWWWWWWWWWWWWW\WWWWWWWWWWWWWWWWWWWWWWWW'\WWWW 
:::::::::::::::;::: :azepirier2-Cart)0XamidiB, : ::::::::::::::::::::::::::::::::::::::: 
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;;;;;;;; ;2(R):1;-[4^ 

:carbbxamide;: : :::::::::::::::::::::::::::::: I::::::::::::::::::::::::::::::::::::::: 



::::::: 2(R^1-[4-^ 

1 H-azepih^2^iiibxarTiidei 



;;;;;;;; ;2(R}:l-[4^4-(l^ 

1 H-azepine-2^rboxamide, ; ; ; : : 



2(R)-l-[4-(4-(PyrazoW-yl)p 

1 H-a2epine-2-carboxamide f 



: : : : 2(R)-l-[4-^ 
1 H-azepin^-carboxamide, 



2(R)^1-[4-(4-(2^^ 
hexahydro-IH-azepine-2-carboxamide; ■ : ■ : : ■ : 



2(R>r1-[4-{Pyrid^-yl)bxyberizenesulfe 
^-carixjxamide, 



2(R), ;3(Sj-i*[4^^ 
hexahydro^i H^azepine^caitoxamide, : : 



: : : 2(R), 3(S)-1-[4-(4-FluorQph^ 
hexahydn>1 H-azepine-2-carboxam ; ; 



2(R), 3(S)-1-[4-(4-Methoxypheno^ 
hexahydn>1H-az^ 



:::::::: 2(R), 3(S}-1-[4-(4H^midazol-1-y^^ 
methyl-hexahyd^ : : : 



2(R)i 3(S)-1-[4-(4-(imidazpl-2-yl)pheh6x^ 



: : : 2(R), 3(S]h1^ 

methyl-hexahydro-1H-azepine-2-carboxamid : : ; 



;;;;;;; 2{R)i:3(S)-i-[4-(4HP^ 

methy!-hexah^rp-1H ][':]\\\]\\]':'::'::\':[\\\\':]::':\[\\::\-\ 



::::::: :2(R), 3(S^ 

methyirhexahydro^ 9^\[\^ 

2(R) t 3(S)-1^ : : : 

hexahydro-1 H-^epirie-2-caitKixamkle;; I!!! !i i !! i :! I i ! I i !:::!::::: I : : 

or a pharmaceutirally acceptable prodrug, salt, or solvate; thereof. 
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; 5 ;;;■;;; : ;;;;;;; ; : 13- ; ; : ;A pharmaceutical composition comprising:; ;;;;;;;; 

(a): : : : iatherapeuti^ asdefined )ti Claim 1 ; : ::::::::::: 

:: : : : ::::::! I!!::: I bra pharmaceutical!^^ prodrog/saltiorOT^ and ;;;;;;;;; ^; ;;;;;;; ; 

: : : : : : :(bj; \ \ \ !$! pYtof^ Carrier,: diluent, Vehicle,: Or iBXCipieint. ::::::::::::::::: 

! i : 14-: : i : A methbdof treating a mammalian; di^ase mediated by i \\\\\\\Y-\\\\\\V'\ 

:::::::::::: metaJjoprateinase adtivity Wtlich comprises administering tp a jn need: : 

:therieof a therapeutically: effective amount of a compoii nd as: defined in claim 1; or a ; ; : ; 

pharitliaceutically acceptable prjbd'rugi, Salt; br solvate thereof. :::::::::::::::;::::: : :::::::: : :::::;::: 

; ; ;15.; ; ; ; A methpdaccording wherein thejtiariimaiian disease: ::::::::•::::: 

^ :;:::::::: ; condition jstumpr grov^;hivas|pn t or metastasis.; ; ; ; 

: :16.: : : : A method ^according toclaim 14, wherein themammaiian disease; ; ; ■] 

::::::::: : Condition is osteoarthritis; TheUmafcid arthritis; :0Ste0jD0r0SiS; periodontitis; :or :::::::::::::::::::::: 

; ; ; ;;;;;;;;;;;;;; ; gingivitis.; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::::: ; ; ; ; ;;;;;;;;;;;;;;;;;;;;;:;;;;;:::;:::;; 

::!:::::::: :17-: : : : A methcd aCCOnding tp claim; 14^ Wherein the mammalian disease ::::::::::::::::::: 

::::::::::::::::::: 'Condition: ls:Chronic dermal WOUndS, :COm :::::::::::::::::: 
::::::::::::::::::: disorders.: :::::::::::::::::::::::::::::::::::::: 

::::::::::::::::::::::::::: A &y : : : :A: methpdaCOT^ wherein the marhmalian disease: ::::::::::::::::::: 

•;;;;;;;;;;;;;;; : : ; conditipn; jsmuttiptesdenosjs prstrpke. ;i;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;:::;;;;;;;; 
i ! ! ! ! • i ! ! ! i i i i il?-! ■ i • A methodaccording to claim 14* wherein themammajiiandis 
:condition is atherosclerosis or glomeaiiar disease. : : : 

::::::::::::::::::::::::::: 20.: : : A method aCCbrdihg tO daim14, wherein the mammalian: disease: 
::::::::::::::::::: Gpnditibh is! Characterized by Unwanted ahgidgenesiS; :::::::::::::::::::::::::::::::::::::::::::: 
::::::::::::::::::::::::: :?:1>: : : : A rT«thpd i according; tp; daimj 14* wherein the mammalian disease ::::::::::::::::::: 

::::: condition is diabetic retinopathy, macular degeneration^ angiofibromas* pf ; ; ; ; 

::::::::::::::::::: hemangiomas;.: : ::::::::::::::::::::::::::::::: ::::::::::::::::::::: ^ 

:::::::::::::::::::::::::!: 22. • A method according to daim 14; wherein the mammalian disease : : : 
; ; ; ; cpnditiph jsmediated by matrix; metailjopix>t€iinase activify.; \\ : 
;;;;! : ;;;;;;:::;; ; ?3 ; A method according to claim : 14; wherein the; mammalian disease ! I ! ! I : : : I : I : ! : I : : : ! i I : 
;::';■::;:;:;;::::: icxindition: |s;mediated ;by TNF-a;convertase activity.; ;;;;;;;;;; 

:::;::::::::!;::::::::::::: 24; A method of inhibiting theiactivify ;of at least one; metell pprpteinase which; ;;;;;;;;;;;; 
;;;;;;;;;;;;; ;cdmprises OTritacti said at least bhe rhetalloproteiniase with ari effective-amount of ; :::::::::::: 
;;;;;;;;;;;;; a; compound as defined in claim 1; of a phamnaceutically acceptable prodrug; salt or 

::::::::::::::::::: solvate thereof. : : I::::::::::::::::::::::: 
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25.: A method a^rdingto cja|inrv24; wherein said ait least one; ; ;;;;;; ; ;; ; 

::::::: metalioprotelnase iS:a miatrix metalloproteiriase; 1 :::::::::::::::: ^ 

26.1 :A methb^ to cjam!25; wherein said! at ieiast one ! : : ^ : i : : i : : ^ ; i 

V: metalldproteinase is; a TNF-a eonvertase. ::::::::::::::::::::::::::::::::;:::::;;;;;;;;;;;;;;;;;; 
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